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Latex Injections 


The results obtained by using the improved liquid rubber injection mass are really 
phenomenal. Blood vessels in specimens injected with this material become so flexible 
and elastic that they may be moved to one side, lifted or pulled out of place and, when 
released, will snap back into place with the elasticity of a rubber band. 


TEACHERS SAY: 
“A tremendous advantage and something really new.” 
“The most perfect demonstration of the circulatory system I have ever seen.” 
“A superb piece of work in this line.” 
“A real contribution.” 
“Promises to revolutionize dissection.” 


Try a few samples and see for yourself why those who have used the Turtox Latex 
injected specimens are so enthusiastic about them. 





GENERAL BIOLOGICAL SUPPLY HOUSE 
Incorporated 
761-763 EAST SIXTY-NINTH PLACE 
CHICAGO 
The Sign of the Turtox Pledges Absolute Satisfaction 























Just Published! 
AMERICAN MAMMALS 


Their Lives, Habits, and Economic Relations 
By W. J. HAMItton, Jr. 


Using an ecological approach, this distinctive new book acquaints the 
student with the characters, distribution, habits, and economic rela- 
tions of North American Mammals. Broader in scope than other 
books on mammals, it provides a detailed discussion of reproduction, 
classification, food habits, migration, storage, adaptions, ancestry, etc. 


METHODS and MATERIALS for TEACHING 
BIOLOGICAL SCIENCES 


By D. F. Miter and G. W. BLaypes 


Presents the newer educational methods applicable to biology, de- 
scribing practical classroom situations, and explains in detail experi- 
ments covering all phases of biology. Designed to encourage teachers 
to make greater use of classroom materials. 





Write for further information 


McGRAW-HILL BOOK CO.), Inc. 


330 West 42nd St. New York 
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CONTRIBUTIONS OF CHEMISTRY IN THE 
FIELD OF HORMONES* 


FreD C. Kocu 
Department of Biochemistry, The University of Chicago, 
Chicago, Ill. 


The study of hermones or internal secretions has been ap- 
proached physiologically in three ways. The first and earliest 
method involves the removal of the male gonad as practiced in 
agricultural industry and in certain religious and social groups. 
The earliest conclusive experimental evidence of this type in 
the field of hormones was shown by Berthold in 1849 who trans- 
planted cocks’ testicle into capons and thereby regenerated the 
atrophied capon’s comb to the size of that of the normal cock. 
He concluded that the regeneration of the comb was produced 
by the transplanted organ through “the influence of it on the 
blood and then through the influence of the blood on the organ- 
ism as a whole, with the nervous system no doubt playing a 
very important role.” ' 

The second method involves the observation that when a 
certain organ becomes abnormal in size and in histological 
structure it is always associated with specific disease symptoms. 
Here the earliest and classical example is Addison’s disease. 
Addison, an English physician, in 1855 first accurately de- 
scribed the symptoms of this disease and concluded that it 
was due to a diseased condition of the suprarenal glands. These 
observations led Brown-Séquard to invistigate the effects of 
surgical removal of the suprarenal glands in animals. He con- 


* Presented to the Chemistry Section of the Central Association of Science and Mathematics Teach- 
ers, November, 1939. 
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cluded that the suprarenal bodies secrete a specific substance 
which is essential to life. 

The third method involves the accidental removal of certain 
organs in other surgical procedures. The best illustration here 
is that the complete removal of the thyroid glands in certain 
species results in the development of tetany and death unless 
special precautions are taken, whereas in other species these 
symptoms are not observed. It was soon shown that in those 
species in which tetany and death followed surgical removal of 
the thyroid, the parathyroid glands were also removed because 
they are imbedded in the thyroids, whereas in the resistant 
group, the rabbit for instance, the parathyroids are distinctly 
separate from the thyroid and hence escaped removal in thy- 
roidectomy. Here the conclusion again arrived at was that the 
parathyroids must secrete a specific hormone into the blood 
steam to prevent parathyroid tetany. 

It must be noted that in all these illustrations (and there are 
numerous examples of each type) the assumption has been 
made that removal of an organ leads to the loss of a hypothetical 
secretion essential for normal life. Strictly speaking the same 
observations might be explained by stating that when these 
organs are removed, we are actually removing a detoxicating 
organ and that the symptoms observed are due to the action 
of the accumulated hypothetical toxic substances. A third 
alternative is that the observations in the case of Addison’s 
disease might also be explained by assuming that the diseased 
suprarenal gland produces an abnormal product which is toxic. 
Obviously positive chemical evidence was essential to prove or 
disprove these various hypotheses. In general the hypothesis of 
the need of a normal internal secretion was assumed and subse- 
quently confirmed. In most cases the problem was difficult 
from a chemical point of view because no chemical test was 
known for all but one of the internal secretions and because most 
of the hormones are present in small amounts. It thus became 
a typical biochemical problem involving four important aspects: 
first, devising a sensitive quantitative biological test for detect- 
ing and measuring the positive effect of the hypothetical sub- 
stance in an animal from which the organ under consideration 
has been removed; second, by trial and error procedure, de- 
termining how to extract this activity in crude form from the 
organ; third, determining the physical and chemical character- 
istics of the active substance and finally separating it in pure 
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crystalline form; and fourth, to determine its structure and thus 
lead to the synthetic production of the material. It is worth 
noting that a simple chemical test for adrenalin was known 
forty-five years before it was separated in crystalline form. 
Furthermore, adrenalin is present in relatively high concentra- 
tions in suprarenal tissue. These two facts no doubt accounted 
in part for the early success in the isolation of adrenalin, the 
first hormone separated and synthesized. 

From the tabulation below it is obvious that much has been 
accomplished and that much remains to be done. What have 
these investigations done to contribute toward a better under- 
standing of fundamental biological processes, to aid the medical 
profession in diagnoses and to alleviate suffering? 

We cannot overemphasize the conclusion that all the evidence 
shows that we are dealing here with very specific substances 
elaborated by specific organs and that these substances act very 
specifically in a coérdinating mechanism with the complex 
nervoux system to maintain the normal physiological condition. 
In other words these hormones are true chemical messengers 
circulating in the blood stream. 

The immediate thought following this fundamental concept 
is, of course, a quantitative one, namely, that differences in bio- 
logical behaviour or in health may be due to an oversecretion 
or to an undersecretion of specific hormones. As a result of the 
final purification of many of these substances these quantitative 
relations are now being studied from many points of view. Thus 
very fundamental observations on the interrelations of these 
internal secretions to each other are being made and the physi- 
cian often is able to make more accurate diagnoses. He can 
also practice more intelligent therapy because of this quantita- 
tive information and the availability now in many cases of reli- 
able, stable, and pure hormone preparations. 

Time does not permit to elaborate on the tabular statement 
below, but a few concluding remarks to illustrate the com- 
plexity of the interrelations between some of these organs of 
internal secretion are particularly desirable at this time. I have 
in mind the anterior pituitary-pancreas-suprarenal triad. It is 
well established that removal of the pancreas causes diabetes 
mellitus and that the injection of insulin is a reliable substitu- 
tion therapy for this disease. However, it is also equally well 
established that if the pituitary body is also removed in the 
depancreatized animal, the diabetes does not persist. If, in the 
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depancreatized animal, we leave the pituitary intact but re- 
move the suprarenal, we have little or no diabetes. The obvious 
interpretation of the production of diabetes by the removal of 
the pancreas is that in this operation an inhibitory influence on 
the pituitary and suprarenal secreting activities has been lost. 





Tissue 


1. HORMONES FROM THE DIGESTIVE TRACT 





obtained Mame and chemical nature Biological actions 
of the active substance ened hametaas 
from 
Gastric Basic substance or substances Stimulates the flow of normal 
mucosa called gastrin; histamine in- gastric juice when injected, 
cluded among these. but not very active by mouth. 
Duodenal Secretin (probably a protein). Stimulates the flow of pancre- 
mucosa atic juice when injected, but 
not very active by mouth. 
Duodenal Cholecystokinin; (chemical Causes contraction of the gall 
mucosa nature not known) bladder and thus the flow of 
bile. 
Duodenal Incretin or duodenin. (Chemi- Possibly a normal physiologi- 
mucosa cal nature not known. Not cal means for controlling the 
generally accepted as a true mobilization and/or utiliza- 
hormone.) tion of carbohydrates. 
Duodenal Enterosuccin. (Chemical na- Causes flow of intestinal juice. 
mucosa ture not known.) 
Duodenal Enterogastrone. (Chemical na- Inhibits flow of gastric juice. 
mucosa ture not known.) 
2. HORMONES FROM OTHER ORGANS 
Gland 


Suprarenal glands 


Hormones 


a) from the Adrenalin (epinephrin). 
medullary Synthesis accomplished. 


part 


b) from the Cortin, or Corticosterone 


cortical 
tissue 


and related substances. All 
chemically related to cho- 
lesterol and prepared there- 
from. 


Actions 


By constricting the arterioles 
it causes a rise in blood pres- 
sure; stimulates the heart; 
causes a rise in blood glucose 
due to the breakdown of gly- 
cogen in the liver and a rise in 
blood lactic acid due to the 
breakdown of muscle glyco- 
gen. 

Necessary for life; maintains 
adrenalectomized animals in a 
healthy condition; controls 
the normal composition of 
blood and tissues in sodium 
and chloride and the proper 
balance thereof to potassium. 
Prevents Addison’s disease. 
Increases muscular tone. 
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Gland 


Thyroid 


Parathyroid 


Thymus 


Pineal 


Pancreas 
(from the 
islands of 
Langer- 
hans) 


Ovary 
a) from fol- 
licles 


b) related 
com- 
pounds in 
urine and 
placenta 

c) from the 
corpus lu- 
teum tis- 
sue 

Testicle 

a) from tes- 
tis tissue 


b) related 
com- 
pounds 
from: 
human 
urine 


human 
pregnancy 
urine 


2. HORMONES FROM OTHER ORGANS—Continued 





Hormones 


Actions 





Thyroglobulin. Protein 
(Purity?) 

Thyroxin and Iodotyrosin. 
Synthesis accomplished. 
Parathormone. (Purity?) 
Protein? 

Protein? Action due to glu- 
tathione? 


Protein? 


a) Insulin (a protein). 


b) Lipocaic. Unknown 
chemical nature. 


Estradiol (dihydrotheelin) 
(Related to sterols.) 


Estrone (theelin). 
Estriol (theelol). 
(Related to sterols.) 


Progesterone. (Related to 
sterols.) 


_ 


. Testosterone. 

2. Androstanedione (?) 
(prepared from choles- 
terol). 


— 


. Androsterone. 

2. Dehydroandrosterone 
(prepared from choles- 
terol). 

epi-allo-pregnanolone-3, 20 

(Related to sterols). 


Increases protein metabolism 
and raises basal metabolic 
rate. Prevents cretinism and 
myxoedema. 

Controls blood-calcium level. 
Prevents parathyroid tetany. 
Stimulates growth and has- 
tens maturity. If treatment is 
continued from generation to 
generation causes accumula- 
tive effects. 

Produces premature sexual 
maturity with retardation of 
growth. 

Controls the mobilization and 
utilization of glucose. Antago- 
nizes the diabetogenic action 
of the anterior pituitary gland 
Prevents diabetes mellitus. 
Prevents fatty degeneration 
of the liver in the pancreas- 
free animal treated with in- 
sulin. 


Causes estrus in the spayed 
adult female and acts on sec- 
ondary sex characters. 


Causes proliferation of the 
uterine mucosa. 


Stimulates accessory sex or- 
gans and acts on secondary 
sex characters. 


Same as above. 
Same as above. 


Same as above. 
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2. HORMONES FROM OTHER ORGANS—Continued 











Gland Hormones Actions 
Suprarenal ? Same as above. 
tumors 


Pituitary gland 


a) Posterior a-Hypophamine (Oxyto- Causes contraction of smooth 
lobe cin, pitocin). Purity? musculature. 
B-Hypophamine (Pitres- Raises blood pressure, anti- 
sin, vasopressin). Pu- diuretic action. 
rity? 


b) Anterior 1. Phyone,growth-promot- Promotes true body growth. 
lobe ing. Protein? 

2. Gonadotropic complex. 

Follicle-stimulating fac- Produces ovarian follicles. 

tor. 

Luteinizing factor. Produces corpora lutea in 
ovaries. 

Interstitial cell-stimu- Develops or prevents atrophy 

lating factor. Proteins? of interstitial cells in gonads. 

3. Prolactin (crystallized Stimulates the mammary 

protein). gland to produce milk; in- 
duces maternal behaviour. 

4. Thyrotropic action. Pro- Stimulates the thyroid to ac- 

tein? tivity. 

5. Adrenotropic. Protein? Stimulates the adrenals to 
greater activity and develop- 
ment. 

6. Diabetogenic. Protein? Causes diabetes. 





In the normal animal we therefore visualize the blood-sugar 
level, and thus diabetes, to be controlled by the triumvirate of 
suprarenals, pituitary, and pancreas in the following manner. 
The suprarenals tend to raise the blood sugar if properly stimu- 
lated by an internal secretion from the pituitary, but an over- 
activity of the pituitary in this direction is prevented by the 
inhibitory action of the insulin normally secreted by the pan- 
creas. In short the normal pancreas acts as a brake on a possible 
overactivity of the pituitary-suprarenal chain of events with 
respect of carbohydrate metabolism. 


We know that similar interrelations exist between the pi- 
tuitary and other organs especially the gonads and thyroid. 
However, the accumulation of truly accurate information on 
these quantitative relationships awaits the final purification of 
the various crude fractions now obtained from the pituitary 


tissue. 





| 
| 





THE “WHAT” IN ELEMENTARY SCIENCE 
EDUCATION 


EpGAR A. BAIRD 
Chicago Apparatus Company, Chicago, Illinois 


The extension of science education to grades below the junior 
high school within the past few years has brought forth discus- 
sion as to its place, objectives, adaptability, and some attention 
to proposed method. Such literature for the most part has been 
contributed by the proponents of the undertaking. The non- 
committal group probably, for the most part, includes those 
who attitude is ‘“‘wait and see.” 

Such education with reasons for its support probably is 
generally acceptable. This acceptance is evidenced by expres- 
sions of enthusiasm and rather widespread action being taken 
to offer some science in many school systems at a level lower 
than heretofore. Cases in which education in science extends 
to the 6th grade or lower come within the interest of science in 
elementary education as distinct from the general science 
courses of junior or senior high school. 

A question most frequently raised by administrative authori- 
ties and teachers is ‘‘what to teach.” The question appears in 
several forms but the answer sought is information as to what 
facts or training in science can be used to accomplish the aims 
sought. 

As a point of departure for consideration of the more general 
aspects of the ‘“‘what in elementary science education” the 
following considerations must be acceptable to a greater or less 
degree. They are summary statements that seemingly may be 
accepted from conclusions intimated if not actually expressed 
by those contributing to educational literature on the subject. 

1. Science education may well begin at the time the pupil 
enters school and be continuous, because his entire pre-school 
and concurrent experiences have been and are in a large meas- 
ure reactions to physical, anatomical, physiological, chemical 
or what in reality are none other than scientific phenomena. 

2. Exercises involved in teaching science are like exercises 
in which enterprising elementary teachers are schooled. Good 
teachers will have little difficulty in inspiring interest and ob- 
taining real accomplishment if proper facilities are at hand and 
permission approved. Objective materials must be available, 
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as well as the necessary appliances to study the simple processes 
and reactions that are useful in daily life. 

3. Place in the daily schedule may be found either by partial 
replacement of other scheduled subjects or, although not always 
easily workable, elementary science may well be incorporated 
with other elementary education, drawing upon science as the 
source material upon which to base education in a fair propor- 
tion of the fundamentals; reading, language, arithmetic, geog- 
raphy, health or others, in accordance with an approved plan. 
Thus, in a greater degree than is frequently done, employ 
concrete experiences instead of hypothetical visualizations 
which often lead to unproductive philosophical conjecture. 
Many who learn relatively simple arithmetic or English poorly 
in school by employing abstract concepts become proficient 
when they meet practical applications. In the proposed content 
of elementary science there is as much elementary arithmetic 
and occasion to express thoughts as there is higher mathematics 
and technical language in advanced science. 

4. One of the most acceptable reasons for introduction of 
science education into levels below the junior high school is to 
improve the educational facilities in such a way as to make such 
education as is required more useful regardless of the age at 
which the child leaves school and to offer a kind of education 
that will engage a greater interest and thus be more effective. 
Failure to utilize the acquirements of children and their meth- 
ods of learning at their entrance into school is to create a very 
unnecessary change in their mental processes and interests and 
to disregard the well known curiosity of childhood. 

To survey the possibilities of the “what” in science education 
for elementary schools, one may well forget Archimedes’ prin- 
ciple, the conservation of energy, the biogenetic law and Avo- 
gadro’s hypothesis, not that these concepts are not good science 
but because they were derived by mature minds with a vast 
background of scientific experience. It may be admitted that 
some relatively youthful minds set to the purpose of a scientific 
training can master and make good use of them, but such con- 
cepts are in the realm of pure and technically applied science. 

There is a different field of science that naturally precedes 
general laws and their applications. It is the field of specific 
instances without application immediately to general principles. 
Teachers often observe that pupils become lost in science be- 
cause seemingly they lack what may be described as facts of 
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everyday experience. A girl has never primed a pump; a boy 
does not know corn from oats; others can describe only as 
round an object that is spherical, conical, cylindrical or circular; 
the phenomenon of melting or solidifying is familiar only in the 
case of water. The general nature of gels, plastics, colloids, 
emulsions and other physical states, how they may be prepared 
or the conditions under which they exist have never been 
thought of until a pupil chances to elect physical chemistry 
although he has almost daily contact with these physical states 
in the use of various commercial preparations and in encounter- 
ing such processes as cement working, laundering, the prepara- 
tion of foods and any mixing involving gases, liquids and solids. 
Likewise the colors, texture and other rather obvious charac- 
teristics of rocks are entirely unknown to the college sophomore 
when he enters a course in mineralogy. College students have 
some chance in pure science to gain knowledge that will give 
them interpretative abilities, but those who do not attend col- 
lege will be limited to those particular experiences occurring in 
highly specialized occupations. 

Youngsters enthusiastically pull earthworms from the soil, 
collect honey bees from dandelion blossoms, snap an electrical 
contact to observe a spark, shake a bottle of charged beverage 
to free the gas, hunt for a variety of pebbles, trace on a globe 
the path of a round-the-world aviator, and similarly or other- 
wise indulge in scientific investigations. They ask questions 
regarding the objects of their interest and listen attentively for 
an answer. But they do not want a sermon on the subject and 
their interest wanes if someone attempts to go much beyond 
the immediate question. 

Pupils who have reached secondary school and college under 
our present system have become fairly well conditioned in the 
literary pursuits and it is not surprising that many of them 
do not take to the laboratory sciences but respond reasonably 
satisfactorily to a text book course in science. This ability and 
preference has often been cited as a reason for making intro- 
ductory courses in sciences largely reading courses. An interest 
in merely reading about science and its achievements is admir- 
able but not of much use unless one recognizes phenomena when 
he sees them and has the habit of studying each in operation. 

If it is to be expected that young people take to laboratory 
work in school and have an interest in and knowledge of their 
environment after they leave school it would appear obvious 
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that instead of weaning them from the habit of seeing and 
interpreting phenomena it would be highly advantageous to 
include a fair proportion of objective material throughout their 
school training, beginning at the first grade. 


A comprehensive working knowledge of formal science (laws 
and principles) is the result of science education. Such education 
begins as a wide experience with and accumulation of many 
facts of specific instance. This beginning is as necessary for the 
one who does not go far in science and far more useful than 
meaningless generalities. 


The “what” in science for elementary schools therefore is a 
mass of rather specific facts learned by repeated experiences 
with a variety of objects, materials and reactions; such facts 
as reveal the identity of such objects or materials and the more 
general and obvious facts of their classifications, variation, 
adaptations or reactions that offer at least a partial explanation 
of them. In other words, the achievement in each case is to be 
able to recognize things and phenomena and to know something 
about each of them. 

Certainly science in elementary education will not work if 
an attempt is made to carry on experiments designed with all 
the factors involved to demonstrate the well known laws of 
physics and chemistry, or to attempt to classify rocks, animals 
and plants under comprehensive systems or by attempting to 
restate college science. Neither will dictation of scientific state- 
ments, putting words ahead of interests and concepts, accom- 
plish anything other than drive the student from an interest 
and effort. 


Evolution in science education has been from college science 
to lower levels, as a result there is probably some confusion as 
to just what is being attempted. The various categories of sci- 
ence education are familiar to everyone. The ultimate smooth- 
ing out process will probably tend to break down barriers be- 
tween the various educational levels and give greater unity to a 
well coordinated plan, eliminating duplications of effort and 
accusations that instructors concerned with preceding training 
are mis-educating. If science is to be included in elementary 
education the courses in higher levels must be adjusted to that 
education and an entire program evolved by concentrated 
effort to give the kind of science best suited to the capacities, 
interests and final needs of those being educated. 








A NEW ACCELERATION EXPERIMENT 


ADRIEN AITKEN 
Tamalpais Union High School, Mili Valley, California 


Since the time of Galileo students of physics (or Natural 
Philosophy) have studied the laws of falling bodies. In their 
speech they have used such words and phrases as space, ac- 
celerated motion, acceleration of gravity, initial velocity and 
final velocity. Recently, however, the air seems to be per- 
meated with such words and phrases as sixty miles per hour, 
pick-up or pep, hydraulic brakes, head-on collisions and so on 
ad infinitum. Even at our World’s Fairs we wait our turn in line 
in order to learn our reaction time on some popular reactometer. 
Certainly every serious minded teacher of elementary physics 
recognizes that there has been a change. The laws of motion 
have not changed since the days of Galileo. The same formulas 
are to be learned by the student. The applications of these 
formulas, however, must no longer be only in terms of falling 
bodies but in terms of the daily experiences of every boy and 
girl who drives a flivver or a limousine. Certainly physics can 
contribute its share in that fundamental training in the pre- 
vention of the terrible slaughter taking place upon the public 
highways of today. 

The purpose of the experiment we are about to consider is to 
accomplish two things. First, a knowledge and some skill in 
the measurement of distances by the method of pacing. Second 
and most important, to impress and to give a real understand- 
ing of what automobile stopping distances mean for 20, 30, 40, 
50 and 60 miles per hour. Few persons realize what a long way 
264 feet is until they have had to pace it and have seen it ac- 
tually measured out on the level ground or football field. 

The total number of feet required to stop any automobile 
in an emergency we call the stopping distance. The stopping 
distance is composed of two parts: the thinking distance and the 
braking distance. The thinking distance is the distance traveled 
at a constant speed during the thinking or time of reaction. The 
braking distance is the distance required by the brakes to stop 
the car after they are applied. The thinking or time of reaction 
of each individual student is to be measured by the teacher with 
the most accurate means at his disposal. Perhaps the average 
time of reaction for all students is about three-quarters of a 
second. Braking distances for the average car under average 
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conditions can be found in such a booklet as We Drivers pub- 
lished by General Motors. 


EXPERIMENT: STOPPING AN AUTOMOBILE 
Introduction 


You will find on the football field stakes with red, white and blue flags 
These stakes have been set at measured distances with an accurate steel 
tape. The distances have to do with the stopping of an average automobile 
under average conditions. Between the red and white flags we have the 
thinking distance which all cars will travel at the various speeds if it takes 
three-quarters of a second to get one’s foot on the brake after one sees 
danger ahead. Between the white and blue flags we have the number of 
feet required by the brakes to stop the car after they are applied. This is 
called the braking distance. And, of course, between the red and blue flags 
we have the all important stopping distance. 


Directions 


1. Step carefully, twice, the thinking and braking distances for 20, 30, 
40, 50 and 60 miles per hour. Record your results in the proper column of 
the following table. 


Miles Fer : 
Hour ||S Feet ||\Steps| Feet |S Feet 


20 
30 
40 
50 
60 66 





FIGURE 1 


2. From your data and the number of feet given for 60 miles per hour 
find the length in feet of your average stride. Knowing your average stride 
and the average number of steps for each distance you can now complete 
figure one with the various distances expressed in feet. Have your instruc- 
tor check your results. 

3. With a ruler and on one piece of paper make sketches (drawn /o scale) 
similar to figure 2 for 20, 30, 40, 50 and 60 miles per hour. 

Let one inch represent thirty-two feet. 

4. Answer the following questions. Use a separate piece of paper and 
make complete sentences. 

a. What part of a second is required by the average driver to take his 
foot off the accelerator and push on the brake pedal in an emergency? 

b. At 60 miles per hour how far does an automobile travel in one second? 

c. How do you find the thinking distance for any car at any speed? 
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FIGURE 2 


d. What do you think of the person who claims that with his car he can 
stop on a dime? 

e. The effective range of automobile headlights, under the best of con- 
ditions, is about 132 feet. From figure one find the maximum safe speed 
for night driving. 

f. When the speed of a car is doubled what happens to the braking dis- 
tance? 

g. Write a paragraph telling how the driver of an automobile can use 
what you have learned in this experiment. 


THE ROTATING CHAIN CENTRIFUGAL 
FORCE APPARATUS 


Jutius S. MILLER, Moscow, Idaho 


The device consists of a disc about 12 inches in diameter, with a grooved 
circumference, similar to the groove on a pulley. In this groove rests a very 
light chain the ends of which are fixed together so as to make a continuous 
belt. About a half inch “play” is allowed. This disc is mounted on a rotator 
and spun at high speed in a vertical plane. The chain is then tripped off the 
disc whereupon it rolls away like a hoop, centrifugal force on the links 
imposing a rigidity on the whole structure. 


CONSUMER QUIZ 


Consumer Quiz, a monthly consumer education aid published by Con- 
sumers Union of U. S., Inc., 17 Union Square West, New York City. Each 
issue contains at least two projects for consumer education classes, as well 
as discussion questions based on Consumers Union Reports. The September 
issue offers projects on comparison of approval seals, a study of mayon- 
naise and salad dressings, discussion questions on food, automobiles, 
health, clothing. Free sample on request. 











THE PLACE OF MATHEMATICS IN GENERAL 
EDUCATION* 


RALEIGH SCHORLING 
University of Michigan, Ann Arbor, Mich. 


At the outset we need to be clear as to what we mean by 
general education. In recent times we have had numerous at- 
tempts to formulate the goals of public education. One of these 
statements, proposed by the Educational Policies Commission 
of the National Education Association in a book entitled The 
Purposes of Education in American Democracy, identifies four 
aspects of educational purposes as follows; 

(1) The Objectives of Self Realization as a person; 

(2) The Objectives of Human Relationships in home and community; 

(3) = Objectives of Economic Efficiency as a producer and consumer; 

n 

(4) The Objectives of Civic Responsibility as an educated citizen. 
These four aspects of educational purposes are at the moment 
receiving widespread attention and on the whole, I think, ac- 
ceptance in educational writings. The effective teacher of mathe- 
matics in the modern school will seek to relate his daily work to 
the general purposes of public education. The tendency in dis- 
cussing general educational goals is to get lost in verbal thickets. 
We use high-sounding words as carry-alls for vague ideas. Per- 
haps the traditional classification of aims for mathematics, 
namely practical, disciplinary, and cultural, is a good illustra- 
tion. Although valid these terms are so broad and therefore so 
inadequate as to be meaningless as a guide to the teacher in his 
daily work. I used to require my prospective teachers to memor- 
ize these aims, but it was always something of a shock to them 
to discover, about ten years after graduation, that the teachers 
of every other school subject operated under precisely the same 
claims. 


AN ImpPpoRTANT DISTINCTION 


We need to draw a sharp distinction today between the place 
of mathematics in the education of the general reader and 
the place of mathematics in the education of persons who plan 
to undertake systematic and rigorous study of science and 
mathematics in later years. It is to be regretted that the pre- 
liminary editions of the two forthcoming committee reports for 


* Presented to the Mathematics Section of the Central Association of Science and Mathematics 
Teachers, November, 1939. 
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mathematics teachers seem to fail to make this distinction clear. 
It is significant, I think, that the report by the Joint Commis- 
sion goes sled-length in the endorsement of general mathe- 
matics, not only for grades seven and eight, but also for grade 
nine. To be sure, a first course in algebra is proposed for the 
eleventh school year, but it is quite clear that this report repre- 
sents a further relaxation of mathematical requirements for 
competent students of science and mathematics. How far this 
process of gearing down can go without jeopardizing the oppor- 
tunity for sound mathematical training for the sciences is de- 
batable, but I believe the limit has already been exceeded. 

I wouldn’t require algebra of anyone who doesn’t want to 
study it, who can’t do it, who doesn’t like it, or is not going to 
use it in further work. I realize that to require mathematics of 
a pupil who does not have an adequate background, who gets 
very low returns for his efforts, and who has but very little 
interest in the subject is likely to make him unadjusted, to give 
him a fear of the subject, and to establish poor habits of work- 
manship. It is now possible for a student to enter a good many 
colleges, including my own university, without training in 
mathematics in high school. Such a pupil can take languages, 
the arts, and most of the undergraduate courses in social studies 
and education. This is, I think, as it should be. However, the 
competent student is entitled to know certain facts that I fear 
he is not always given in the guidance program of a high school. 
First, he should realize that to the college student without 
mathematics many doors to numerous opportunities are closed. 
To an increasing extent departments encourage students to take 
a master’s degree before initial placement, and graduate courses 
place greater emphasis on mathematical techniques. Good illus- 
trations are economics, sociology, business administration, and 
graduate work in pre-school education. Our student is entitled 
to know that he is living in a scientific age and that good train- 
ing in mathematics will help him to understand more of what is 
going on. He is entitled to know that few students, if any, who 
are competent in mathematics have ever regretted spending 
time learning the subject. He is entitled to know that mathe- 
matics is an easy subject to learn if it is well taught and the 
structure is built carefully, step by step. Finally, he is entitled 
to know that there are few subjects that students like any better 
than mathematics, provided it is well taught. I have known 
hundreds of students who did not have the slightest concern as 
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to whether they ever would use any phase of mathematics and 
for whom the study of mathematics for its own sake was suffi- 
cient satisfaction. 

I have lost none of my convictions and enthusiasms for broad 
basic, exploratory courses for grades seven and eight, and for 
approximately three-fourths of the pupils in grade nine. How- 
ever, I recognize that a considerable number of youngsters in 
the ninth grade want something more systematic and rigorous 
than we can provide easily in a general mathematics course. It 
seems that the country has been oversold on the idea of general 
mathematics. So strong does the tide run toward general mathe- 
matics that I should prefer to discuss today the place of mathe- 
matics in the education of prospective college students. With 
approximately a million young people enrolled in the colleges 
each year, plus a vast number of youngsters undertaking the 
study of science in the senior high school, the issue of sound 
mathematical training for them is a crucial one. 

MATHEMATICS FOR THE MASSES 

However, I shall proceed in accordance with the wishes of 
your program committee to discuss the place of mathematics in 
the education of those pupils who do not study systematic 
courses in science or mathematics in the senior high school, or 
courses in college that involve technical mathematical training. 
The popular phrases, ‘‘mathematics for the masses,”’ ‘‘the needs 
of the general reader,” ‘“‘mathematics for John Citizen,” may 
aid us in identifying the group. 

To continue the descriptive definition of this group, we may 
note first that we are dealing with a very large fraction of the 
secondary school population. Second, the group contains an 
astonishing number of unadjusted pupils of whom many are 
in the lower levels of intelligence. Third, there is a good reason 
for believing that the current agitation for curriculum reform is 
due partially to the fact that the existing curriculum has not 
been adjusted to this group. Fourth, the education of this group, 
if our institutions are to be intelligently improved and surely 
preserved, is of extreme importance. One reason why this nation 
is becoming so politically and socially volatile lies no doubt in 
the fact that a vast number of young people are going through 
our schools without learning to do their own thinking when con- 
fronted by problems involving alternative solutions. Fifth, the 
ability of this group to learn mathematical concepts and to 
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acquire basic skills has been greatly underestimated. During 
the last ten years we have carried forward a number of studies 
in coéperation with the Flint schools that involved a large num- 
ber of pupils in so-called slow-learning groups. The most ex- 
tensive of these studies is an unpublished doctor’s dissertation 
by Sister deChantal Saylor. The evidence is altogether clear 
that pupils of rather low ability, let us say in the intelligence 
level from 75 to 90 1.Q., can achieve a high level of mastery in 
the fundamental skills and basic concepts provided a curriculum 
and method appropriate to these pupils is employed. Finally, 
current educational literature seems to underestimate the im- 
portance in the education of the masses of learning the basic 
skills and mathematical concepts. 

With this definition in mind we now turn to the question, 
‘‘What is the place of mathematics in general education?” The 
needs of the intelligent citizen suggest that the curriculum 
should be designed to give the pupil (1) effective skills in 
computation; (2) the control of about fifty basic mathematical 
concepts that contribute to the understanding of the general 
reader of the public press; (3) such information and attitudes 
as will give a maximum security to a family with a given in- 
come; and (4) improvement in reflective thinking. Let us con- 
sider each one briefly. 


LEARNING TO COMPUTE 


As regards the first, effective skills in computation, four trends 
are clearly characteristic of the arithmetic of grades one to six: 
(a) there is a tendency to omit formal work in grades one and 
two, and in many schools in grade three. (b) There is a tendency 
to delay the introduction of a topic to a later grade; for example, 
a number of schools are no longer teaching per cent in the sixth 
grade but introduce the topic in the seventh school year. (c) 
An increasing number of beginning teachers are entering our 
schools without adequate training in arithmetic. They are re- 
luctant to teach, perhaps even fear to teach that which they 
do not competently control. In any case an increasing number 
of teachers find intriguing the proposal that the arithmetic 
skills be taught incidentally. (d) Rather wide experimentation 
with the so-called “‘core curriculum” makes it difficult to include 
more than a meager smattering of arithmetic. Since workers 
with the core curriculum find it exceedingly difficult to include 
arithmetic experiences in an integrated program dealing with 
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problems of everyday living, teachers are tempted to conclude 
fallaciously that arithmetic is perhaps after all not so important 
in living. 

As an indirect out come of these trends we find even in con- 
servative schools a reduction in the emphasis given to arith- 
metic skills; and as a direct result of these trends we find that 
an enormous additional load has in recent years been added to 
the secondary school. 

Whether we like it or not, we must provide a remedial pro- 
gram for a goodly fraction of our high school pupils. The mental 
hygiene aspect of the devastating inferiority which youngsters 
who do not know the fundamentals come to feel is in itself 
serious enough to challenge our best efforts. It is beyond the 
scope of this paper to deal with method and material of 
remedial programs, but I cannot resist the temptation to point 
out two fallacious assumptions that shape common practices: 
first, that what these pupils need first and most of all is a rigor- 
ous and formal drill program; and second, that the needed skills 
can be taught incidentally. If the concepts have not been built 
in the earlier grades there is no easy shortcut for the high school 
teacher. He has to take the pupils where they are and provide 
basic experiences, time and energy consuming as this procedure 
may be, before he can undertake effective drill. It is not easy 
to teach all the children of all the people to deal effectively with 
whole numbers, common fractions, decimals, and per cents. Any 
comprehensive investigation to determine the extent to which 
the lower half of the senior high school pupils control funda- 
mentals in arithmetic would, I think, reveal a situation truly 
alarming. 


THE MATHEMATICAL NEEDS OF THE GENERAL READER 


We turn now to the second need. What can mathematics 
contribute to the intelligence of the general reader? The probability 
is that the use of mathematics in general reading is increasing— 
and that, quite rapidly. The recent Associated Press story of 
Howard Hughes’ flight around the world contained nine units 
of measure such as pounds per square foot in referring to wing 
loading, eight geometric terms as for example scale drawing, 
two mathematical instruments (sextant and slide rule), seven- 
teen scientific phrases such as range and celestial mechanics, and 
twenty-two semimathematics terms such as few and all. The 
general reader is likely to meet most any kind of decimal or 
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very large numbers in government reports, sport pages, and 
market reports. An occasional radio broadcast or general article 
in popular magazine assumes an insight into mathematical 
concepts which many pupils of our senior high schools in fact do 
not have. 

The needs of the general reader are probably reflected in part 
in Thorndike’s well-known list. There are 498 mathematical 
terms in the first 6000 words. This includes in the first 3000 
such words as circle, height, interest, and product. In the next 
3000 are included such words as angle, circular, measurement, 
negative, and vertical. Still further evidence on the needs of the 
general reader is suggested by the vocabularies employed in the 
introductory courses in general science. An investigation of four 
widely used general science textbooks shows that these four 
books contain 286 different mathematical terms at or above the 
Thorndike 7000-word level. We should not fail to note that a 
word above the 7000-level in the Thorndike list will probably 
require very careful teaching—teaching that is systematic and 
with a long-time exposure. 

Research suggests that the junior high school should teach 
carefully about fifty basic concepts in order that the pupil may 
be reasonably efficient in the elementary science courses and in 
the general shop, and in order that he may later, as a citizen, 
be an intelligent reader of topics in the public press dealing with 
the affairs of common life. Among these concepts are the notions 
of ratio, length, area, dependence, a standard unit of measure, 
per cents, the statistical graph and a financial budget, and the 
ideas of taxation, insurance, and investments. Nor should we 
overlook the fundamental geometric notions such as equality 
and similarity. 

Now these are all broad notions which are not easily taught. 
A pupil has to do more than look up these words in a dictionary. 
It took the human race centuries to discover and to develop 
these mathematical ideas, and not even a bright child can learn 
them incidentally while his mind is flitting about an activity. 
The basic ideas must be taught through numerous and vivid 
experiences, and we need a long time in which to do it if we are 
to place the emphasis on meanings and on social implications, 
and if, finally, these basic concepts are to be tied together into 
a system of ideas or a way of thinking. The members of this 
audience are well aware of the fact that the number system is a 
very important social instrument; that it makes possible all 
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measurements in science and industry. Rulers, speedometers, 
electric meters, hours, years of the calendar, latitude, longitude, 
steering devices—you know that the number system has made 
all these possible. You know that all statistical and economical 
research and all graphic representations have a mathematical 
foundation. You are convinced that our number system repre- 
sents the one universal language of humanity; but is the general 
reader likely ever to learn what you know, as the outcome of the 
present organization of mathematical materials in the high 
school? 

The mere control of mathematical concepts has more utility 
than general educationists think, for they are likely to overlook 
the fact that we use these ideas in reading far more extensively 
than we do in computing. What is more difficult to explain, is 
the failure of the preliminary editions of the two forthcoming 
committee reports to recognize the needs of the general reader. 

MAXIMUM SECURITY FOR A GIVEN INCOME 

We turn now to the third contribution of mathematics to 
general education, which is to provide the future citizen with such 
information as will give the family the maximum security for a 
given income. In these strenuous days an amazing number of 
things threaten the security of the family. To list only a few of 
them: the wage earner may die, become ill, be accidentally 
killed or crippled in an automobile accident, he may lose his 
position, someone in the family may be careless in accounts, or 
he may fail to get his money’s worth in responding to advertise- 
ments. I am sure that many other threats to a family’s security 
readily occur to you. The problem for the family is to get the 
maximum security with a given income. The various mathe- 
matical topics which might be studied so as to give the citizen 
increased security will also readily occur to you: for example, 
insurance, banking, investments, simple accounting, and taxa- 
tion. I believe that in the past mathematics has failed the citizen 
in two respects. First, we have tried to teach these topics too 
early to the pupil at a time when he lacks an experience basis 
for the understanding of these topics. Second, we have empha- 
sized the acquiring of skills in computing the various problems 
that emerge in these topics instead of stressing the social im- 
plications. 

To correct this weakness in the older mathematics program, 
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it is proposed that we teach the simpler aspects of social 
mathematics in the late years of the senior high school. In the 
mathematics for greater social security we shall no doubt study 
insurance, including old age and unemployment, banking, in- 
vestments, annuities, and compound interest. Under the head- 
ing of consumer mathematics we shall want to study economic 
buying; how to buy to better advantage; the analysis of so- 
called bargains; installment buying; how to evaluate the in- 
fluence of advertising, salesmanship, and slogans; to give an 
appreciation of the economic status of the consumer; to teach 
the new economic principles that apply to consumption in the 
home, and to emphasize the value of intelligent buying. We 
shall also want to deal with economic selling and the mathe- 
matics of cooperative projects as, for example, taxation. In 
brief, we deal here with how to manage an income in a better 
way, and this leads naturally to accounting—personal, house- 
hold, farm, and small business. 

The details of such a course need to be worked out by wide- 
spread classroom experimentation. Presumably the fact that 
the forthcoming committee report of the Joint Commission will 
include a suggested outline for a social-economic mathematics 
course should greatly stimulate this movement. It is gratifying 
to note the increasing interest throughout the country in the 
construction of such a course. In this transition stage no doubt 
the sharing of plans and experiences is obviously desirable. To 
this end the National Council of Teachers of Mathematics is 
sponsoring a special conference on mathematics in general edu- 
cation at the St. Louis meeting in February. The conference will 
consider such questions as the following: What is social or 
consumer mathematics? What should be the content of such a 
course if designed to meet the needs of students in the later 
years of the senior high school? What is the best type of course 
to give students in the ninth grade who do not plan to take a 
sequence of courses in high school mathematics? What should 
be the nature and content of a course for freshmen in college 
that places the emphasis on appreciations? 

Admission to this closed conference is restricted to persons 
who have had a part either in designing or teaching the types 
of courses to be considered. There will be no speeches and there 
should be no preparation for formal discussion. Rather the 
meeting will be devoted to an informal sharing of experiences. 
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THE MATHEMATICAL NEEDS OF Civic EDUCATION 


What further contribution can mathematics make to general 
education? It is customary for school people in their public 
relations programs to claim that they are preparing pupils to 
live in a democracy; but it is the unusual faculty that will sit 
down and in cooperative fashion define what they mean by a 
democratic society, not to mention facing realistically what they 
would have to do to create a democratic school. Is there any- 
thing that mathematics can contribute to civic education? 

It is significant that President Roosevelt in his letter on 
American Education Week under date of October 2, 1939, 
identifies “‘the practice of reason in human affairs’’ as the crux 
of education “for the American way of life.” It is also his opin- 
ion that “practice in the scientific method by our young people 
may be more important than learning the facts of science. 
From kindergarten through college our schools train us to use 
the machinery of reason; . . . how to defend by logic and facts 
our deep convictions.” 

School people have always, though quite ineffectively, sought 
reflective thinking as a goal. Conscious practice in problem 
solving and the improvement of study habits in the techniques 
of reflective thinking is undoubtedly one of the few functions 
of the secondary school which sets it off uniquely from other 
units in the concept of the continuous school. Indeed, the ob- 
serving critic of public education will see in the shifting ter- 
minology of various educational movements, as far example the 
Herbartian steps, the problem method, the project method, 
individualized instruction, the child-centered school, and social 
studies as the core of the curriculum, a persistent stream of 
thought by which educational reformers hope to get a greater 
amount of reflective thinking. In brief, our seemingly unrelated 
reform movements represent a groping to design an education 
for adjustment, and specifically a conscious striving for a greater 
amount of transfer. This desire for a greater amount of reflective 
thinking is clearly discernible in the current emphasis on the 
social studies. In recent times we have looked over the social 
precipice and noted that the margin of safety as regards making 
social changes in systematic and orderly fashion was none too 
great. Hence, a frantic emphasis on the social studies resulted, 
with the hope that our citizens may as an outcome vote in- 
telligently on public issues. To the individual the achievement 
of this goal is of the utmost importance for it determines 
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whether he will have a part in the things yet to come. To society 
the issue is crucial because on it depends whether or not we 
shall have more and better answers to our many perplexing 
social and economic questions. 

There are an increasing number of people who feel that 
mathematics should be taught as a means of gaining an objec- 
tive basis, a fact-finding spirit, and a quantitative procedure 
in dealing with the perplexing social and economic problems 
of today. A typical example is the statement by H. G. Wells: 
The new mathematics is a sort of supplement to language, affording a 
means of thought about form and quantity, and a means of expression, 
more exact, compact, and ready, than ordinary language. ... The time 
may not be very remote when it will be understood that for complete ini- 
tiation as an efficient citizen of the new great complex world-wide states 
that are now developing, it is necessary to be able to compute, to think 


in averages and in maxima and minima, as it is now understood to be nec- 
essary to be able to read and to write. 


The fact is that the individual voter cannot avoid making a 
great many decisions involving social and economic issues of 
enormous complexity. The proposal that these be clarified for 
the typical citizen by fact-finding procedures and techniques of 
analysis ordinarily employed by the mathematician is at least 
worthy of careful consideration. 

No doubt this audience is altogether familiar with recent 
widespread efforts to transfer the techniques commonly taught 
in demonstrative geometry to social, political, and economic 
problems. The committee responsible for the preliminary report 
entitled Mathematics in General Education deserves great credit 
for its intelligent and sincere effort to explore the possibilities 
in this aspect of our work, and it is to be regretted that the 
preliminary edition of the report of the Joint Commission gives 
such meager attention to what is a live issue among mathe- 
matics teachers everywhere. 

But it is inconceivable that a teacher could transfer to the 
classroom all the situations of life exactly as they occur, par- 
ticularly those problem situations that a pupil may face in the 
remote future. Without minimizing the importance of experi- 
ence as a basis for the meanings of words and symbols, we should 
like to insist that it is not at all necessary, even if it were pos- 
sible, for a brilliant youngster to live every element of a situa- 
tion in order to understand the whole. The persistent problem 
of the teacher is to determine intuitively the optimum ratio by 
which he can combine a minimum of real experience with a 
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maximum of vicarious living and yet keep the outcome mean- 
ingful and vital. 


A FUNDAMENTAL PROBLEM IN CURRICULUM REVISION 

The discerning person will recognize that we are once more 
face to face with the problem of transfer and that we are dealing 
with what probably is the most fundamental issue in curriculum 
construction. By transfer of training we mean that a person will 
adjust more quickly and more effectively to Situation B because 
he has experienced Situation A. The potentialities of teaching 
for transfer, like the possibilities of democracy, have never 
been explored and are destined, we think, to be the woof and 
warp of the cloth from which the new curriculum of the sec- 
ondary school will be made. Their is no implication here of 
unique disciplinary values for mathematics, rather an emphasis 
on the fundamental task which every teacher in the secondary 
school faces. The teacher and the method are far more important 
factors in teaching for transfer of thinking techniques than the 
subject matter. 

As an outcome of some of the early experiments relating to 
transfer, many school people and casual readers have actually 
come to believe that there is no transfer, and therefore each 
specific skill or item of information has to be taught in its 
natural setting. Such persons are obviously not familiar with 
the recent investigations and discerning analyses of Poffen- 
berger, Wheeler, Lashley, et al., which are driving sensible 
people to a reconsideration of this issue. The two extreme views 
for and against disciplinary values practically no longer exist 
among well-informed school people. 

The denial of transfer values resulting from the early frag- 
mentary and superficial investigations never did square with 
common sense, for life would be ghastly to contemplate if it 
were made up of just one problem after another without 
general methods of attack. It must be admitted reluctantly that 
for pupils low in the scale of intelligence this is precisely what life 
tends to be, and consequently teaching for transfer when dealing 
with the slow-learning pupil is indeed a perplexing problem. 

Many bulletins on the curriculum boldly and emphatically 
deny the existence of transfer of training; but numerous prac- 
tices within the schools concerned constitute clear evidence 
that such statements are not applied. For example, school 
people postulate transfer of training when they give intelligence 
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tests because an intelligence test undertakes to predict what 
an individual can do in all sorts of academic situations on the 
basis of a small sampling of the mental life of the individual. 
In brief, an intelligence test identifies the gaps that various 
minds can leap. Indeed it would not be far amiss to define 
intelligence as the measure of the manner in which an individual 
can transfer his training. Or we can perhaps say that there is no 
thinking without transfer. If any further evidence is needed to 
show that practice of those who deny transfer is not consistent 
with their theory, we have but to examine their course offerings. 
It is safe to guess that more than half of the experiences pro- 
vided for the senior high school pupils in such schools are, 
in fact, determined by unrecognized faith in broad transfer 
values. This inconsistency on the part of the practical school 
man is easily understood, for to construct the curriculum on the 
denial of transfer of training would place an impossible task 
on his school. 

The psychologist Peter Sandiford,' after scanning 810 refer- 
ences on the subject of transfer of training seems to have been 
driven somewhat reluctantly to giving us the following advice: 

It is my belief that there is enough in transfer to justify educators stick- 
ing to a rather conservative type of curriculum in which the hard subjects 

Latin, mathematics, science, history, modern languages—still find a 
place, at least for the more intellectually-minded of our pupils. Nowhere in 
transfer experiments is there evidence supporting the theory of Progressive 
Education that the selection of subject matter according to the whims and 
fancies of an immature human being results in a beneficial transfer, and, 


therefore, in education. We ought to distinguish between work and play 
in education, for it is through work that transfer takes place. 


As Breed’ has pointed out a very curious thing is happening 
among the educationists with respect to transfer of training. 
There is a radical group which is making a concerted attack 
on organized subject matter. They are advising us to take a 
royal road to learning by setting up as the end of endeavor a 
method of acquiring meaning in lieu of the meanings themselves. 
The program rests on a series of habits that are expected to do 
service for habits innumerable. The systematic arrangement of 
experiences commonly known as subject matter is held to be of 
little importance and these two aspects of the radical program 
make it the most amazing reliance on the general value of train- 
ing provided us by the history of education. Thus we have the 


1 Peter Sandiford, “Transfer of Training,” The School (Canada), XXVII (October, 1938), 93-97 
2 Breed, Frederick S. Education and the New Realism. The Macmillan Company, 1939. 
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radical assuming a position that is almost identical with the 
position of the school man who in days long ago believed in the 
transfer to broad and remote areas. There is, however, an im- 
portant difference. According to Dooley, the school man of 
grandfather’s day held to the idea that it didn’t make any 
difference what a boy studied just so long as he didn’t like it. 
Our modern radical educationist says it doesn’t make any dif- 
ference what a boy studies so long as he likes it. In curious 
fashion then we have the identical goal for two very different 
procedures. In one case there is a worship of subject matter, and 
in the other the idolizing of method. Let it be understood that 
this effort to construct a curriculum that will enable us to teach 
for conscious transfer of training in all parts of the curriculum 
where it would be at all natural and possible is not a matter of 
being progressive, liberal, or conservative. Education, like eco- 
nomics, politics, and religion, apparently has its lunatic fringe. 
When the opposition cannot be met by valid argument a com- 
mon technique is to imply that the opponent is a stigmatized 
conservative. In this case, however, something seems to have 
gone wrong for the technique, as I have pointed out, seems to- 
have trapped the perpetrator as its victim. 
THE INTANGIBLE OUTCOMES 

In the preceding discussion I have stressed some obvious 
needs for sound mathematical training in general education. 
But I would not be true to my own convictions if I did not at 
least hint at certain intangible outcomes which may be even 
more important for the typical citizen than skill in computation 
and increased understanding of certain basic concepts. For ex- 
ample, there is postulational thinking, stemming from the con- 
cept “If this is true—then that is also true,” which Professor 
Whitehead once described as “the most original creation of the 
human spirit.”” Then, too, there is symbolic thinking that has 
caused man to grope with the vastness of such numbers as bil- 
lions, and to explore the infinite. Finally there is the relation- 
ship of mathematics to rhythm and beauty. It was no accident 
that music for centuries was looked upon as a part of mathe- 
matics. But the person who proposes to argue for intangible 
values in modern education undertakes an arduous and thank- 
less task. Purely as a matter of strategy we will probably serve 
the cause of general education better if we say little about 
these intangibles and concentrate on four values for which the 
needs are demonstrably clear. 








PHYSICS IN GENERAL EDUCATION* 


Louts M. HEIL 
University of Chicago, Chicago, Illinois 


INTRODUCTION 


The purpose of the following discussion is first, to indicate 
briefly how the problem of physics instruction for general edu- 
cation differs from the problem of such instruction for more 
specialized education; second, to point out the necessity for 
the selection of criteria which may be used as guides in the 
selection of those elements of physics as well as modes of in- 
struction for purposes of general education; third, to indicate 
some criteria which may be used as a device for the development 
of a course in physics for purposes of general education together 
with examples of some of the content and methods of instruction 
which such criteria seem to suggest. 


PHYSICS FOR SPECIALIZED EDUCATION Vs. PHYSICS 
FOR GENERAL EDUCATION 


During the last ten years increasing attention has been given 
to the question ‘‘Is science instruction congruent with the needs 
of students?’”’ Undoubtedly this concern results from the fact 
that during the last twenty years the population of secondary 
schools and the early years of college has become more complex. 
Each year more students are enrolled in schools and colleges 
who will not become specialists in any one of the academic 
disciplines either as researchers or as teachers. This increasingly 
large group will not be expected to maintain and extend our 
scientific heritage of physics, chemistty or the other sciences. 

The type of instruction which is to be provided for the non- 
specializing students is called general education in contrast 
with the more specialized education which has developed in the 
various sciences. This more specialized education has been 
highly satisfactory in the purpose for which it was developed 
if one may accept progress in scientific developments as an 
index of success. In spite of this success, many science instruc- 
tors feel that the majority of students of the secondary schools 
and colleges are and will be consumers of science rather than 
producers and that the training necessary for this group should 


* Presented to the Physics Section of the Central Association of Science and Mathematics Teachers, 
November, 1939. 
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be in line with or congruent with the needs of students as 
consumers rather than as producers. 


NECESSITY FOR CRITERIA OR GUIDES IN THE DEVELOPMENT 
OF A COURSE IN PHYSICS FOR GENERAL EDUCATION 


Undoubtedly many of the elements of the more specialized 
courses of physics have direct relevance for a course in physics 
for general education. For evidence of the truth of this state- 
ment one need only to inspect the development of textbooks of 
physics. We quickly see that in addition to the increasingly 
large number of basic facts commonly called modern physics, 
there has been a very deliberate effort to include discussions 
of the modern or practical applications of the principles and laws 
of physics. Thus the subject of physics as taught has tended 
toward the inclusion of the “‘new” with its applications as well 
as applications of the old. In other words, there has been a 
tendency to keep adding to the subject without much attempt 
to discard or abbreviate. This fact may account for the opinion 
of many teachers, especially in colleges, that students are not 
coming to them as well prepared as they were in the past. It 
would only logically follow that in the attempt to ‘‘keep up” by 
covering a greater range of ideas, the average level of under- 
standing has become less. It would seem that to date there have 
been few if any attempts to establish criteria for the selection 
of those elements of physics which are to be emphasized at the 
secondary school or the college level. 

Further evidence for the need of some criteria of selection for 
the development of a course in physics for general education 
comes from a large number of college instructors. Many of these 
instructors seem to feel that a ‘‘survey”’ of physics or chemistry 
or any other science is not the answer to the problem of general 
education—that physics ‘“‘made easy” or “‘emasculated”’ is not 
the kind of course to be offered for this group of students who 
are to be our future citizens and therefore who need the best 
possible instruction which can be provided by instructors of 
physics. 

In addition to the importance of some of the ideas of physics 
for general education, many statements have been made con- 
cerning the importance of the thinking implicit in the study of 
physics for other problems. Such statements probably have re- 
sulted from the hope and faith that the rigorous and exact 
thinking necessary in the field of physics could and would be 
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applied in other fields. Many of these opinions have not been 
tested and the data which is available on the issue ‘‘transfer of 
learning” seems to indicate that transfer takes place when the 
elements of transfer stand in a one to one correspondence and 
when the student is given an opportunity to practice to some 
extent such elements outside the field from which transfer is 
expected. Thus it would seem that physics instruction might 
make a second type of contribution to general education in the 
development of rigorous and exact thinking if the nature of 
such thinking can be made explicit in the instruction and appli- 
cations made to the problems confronting students and adults 
in their everyday living. 

Let us turn our attention then to the problem of how we 
might proceed in the development of a course in physics for 
purposes of general education. One method which might be 
proposed is that of surveying the whole field of physics, trying 
to decide which of the ideas, laws, and principles would be 
important for the student who is not to specialize in physics. 
This method as yet has not been particularly satisfactory, since 
it is possible by various stretches of the imagination to justify 
any or all of the subject matter of physics as being within the 
scope of general education. The use of this method seems to 
indicate that the sieve, ‘‘important for the student who is not to 
specialize in physics,” is too coarse to separate the elements of 
physics which are to be included in a course for general educa- 
tion. 

A more effective method of procedure might be to begin by 
determining the types of problems and concerns most fre- 
quently stated directly by students and adults or concerns in- 
ferred from statements made by them. Such problems of stu- 
dents and adults together with the best inferences one can make 
concerning the abilities and skills a person would need to meet 
those problems could then be used as a set of criteria for the 
selection of those elements of physics as well as the methods of 
presentation for purposes of general education. In this approach 
to the problem the procedure is essentially reversed by raising 
the prior question ‘“‘What should be done to help the student 
meet his problems now and in the future?”’ and then to select 
those elements of physics which seem to be most relevant for 
that task. If such criteria fail to include some of the elements of 
physics as it is usually taught, for example Boyle’s Law or the 
law of the lever, it should be remembered that the course in 
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physics for general education is developed for or directed toward 
different purposes than is the course designed to train physicists 
or engineers. The new course may be just as rigorous and 
thorough in its presentation and simply because some elements 
which have been presented in a certain way in the past are 
presented in a different way or omitted entirely does not refute 
the procedure or establish the fact that such a course is “‘easier.”’ 
If one course is to be branded as easier than another, it is neces- 
sary first to establish the fact that the purposes of the courses 
are alike and then to show that in the first course students are 
not expected to demonstrate as much achievement as in the 
second. For example, in two courses students may be expected 
to apply physics principles in arriving at valid conclusions in 
new problems—in one of the courses, however, the instructor 
may be satisfied if his students are able to use ten principles 
in this way whereas another instructor may expect his students 
to utilize twenty principles in a similar fashion. With reference 
to this objective or purpose, then, the second course could be 
called more difficult than the first. 


POSSIBLE CRITERIA OR GUIDES FOR THE DEVELOPMENT OF 
A COURSE IN PHysIcs FOR GENERAL EDUCATION 

Two types of criteria may be suggested as useful for the 
selection of those elements of physics together with methods 
of instruction. The first type consists mainly of those aspects of 
living in which the student or the adult participates, namely: 
physical health, mental health (mainly self assurance), maturing 
philosophy and world picture, use of leisure time, social res ponsi- 
bility, purchase and use of goods and services, vocational orienta- 
tion and preparation. The second type of criterion represents 
those phases of personality involved in the maximum develop- 
ment of the potentialities of an individual, and the development 
of the individual so that he may fit into a democratic society. 
Reflective or critical thinking, social sensitivity, initiative and 
creativeness, and appreciation are illustrations of these phases of 
personality. 

Each of the elements mentioned above represents “hunches” 
or hypotheses concerning the problems confronting students 
and adults. Under each of these elements it is possible to list a 
number of more specific problems. Those more specific problems 
which will be listed and discussed in the following analysis 
might be questioned or discarded by some teachers on the basis 
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of more complete evidence concerning the nature of the prob- 
lems of adults and students. 

It should be emphasized that probably there is no one list of 
problem areas (physical health, mental health, etc.) which is the 
same for all groups of students—that the problems of students 
in one part of the country or state or even city may be some- 
what different from those of the students in another locality. 

The development of desirable phases of personality will un- 
doubtedly be more of a function of the methods of instruction, 
of the kinds of questions asked of students or of the types of 
activities which students engage in, than of the subject matter. 
Therefore, in the following discussion of the problems or aspects 
of living, an attempt will be made to incorporate and make 
specific those associated desirable phases of personality. 

Physical Health: An awareness of and a knowledge of what to 
do about various hazards to health constitutes one of the major 
concerns of students and adults. 

The tremendous amount of suffering resulting from unneces- 
sary sunburn could be reduced by a knowledge of the principle 
relating the intensity of the sun’s radiation to the time of day 
as well as by a knowledge that certain substances may be used 
to absorb that radiation giving rise to sunburn. Another serious 
health hazard is represented by the modern motor car. Only 
during the past year has there been any slackening in the in- 
creasing rate of accidents and casualties resulting from such 
accidents. Physics instruction can be directed toward this 
problem by developing a clear understanding of how the stop- 
ping distance of a car varies with the speed or how centrifugal 
force depends upon the speed and curvature. Students in study- 
ing or investigating such problems may develop critical thinking 
by planning the type of data to be gathered, by drawing con- 
clusions from their data and by carefully pointing out the as- 
sumptions which they make in their conclusions. Many impor- 
tant elements of social sensitivity could be developed through 
class discussion of situations where the cause of the accident is 
clearly due to the disregard of an individual for the rights of 
others. Hazards arising from the use of electrical appliances, the 
presence of carbon monoxide, the improper use of artificial 
lighting, etc., represent other concerns which may be treated 
in a similar fashion. 

The concern of students and adults for their comfort and 
personal appearance may be used to justify the introduction 
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of other problems. The actual measurement of the relative 
humidity in the home and its relationship to the incidence of the 
common cold represents a kind of activity in which students 
may indulge. The very common problem of under and over 
weight leads directly to the investigation of the calorific value 
of different foods and the understanding of heat units. 

Mental Health: Self assurance is one of the most important 
unstated problems pertaining to mental health. A person who 
lacks confidence in attempting to attack a problem will prob- 
ably not get very far with it. If this lack of confidence is asso- 
ciated with the feeling that the results of a given piece of work 
or investigation are not worth while, that the results are of little 
or no use to the person investigating the problem or anyone 
else, it is highly probable that little in the way of results will 
be obtained. It is obvious that there is no special subject matter 
selection involved in attempting to meet this criterion, self 
assurance, but that certain kinds of instructional procedures are 
probably more effective than others in the development of that 
trait. 

It is possible to illustrate some of the more promising instruc- 
tional procedures directed toward the development of self as- 
surance through the use of the subject matter discussed under 
physical health. For example, students could select as a prob- 
lem for investigation the causes for automobile collisions 
within a given community. If those students are encouraged 
to plan their own investigation and under careful guidance 
arrive at conclusions which are significant, that is, conclusions 
which are worthy of consideration by fellow students, parents 
and other adults, a considerable amount of self assurance should 
result. Through such experiences, students should acquire more 
confidence for attacking problems— laying plans for their solu- 
tion and executing such plans. Likewise, the recognition which 
may result from the acceptance of such work, (reporting the 
results to a school or local organization, publishing the results 
in a school or local newspaper, etc.) should lead the student 
to a feeling of the worth-whileness of his efforts. 

Maturing Philosophy and World Picture: Many of the prob- 
lems and concerns of students and adults arise from the assump- 
tion that there are exactly right or exactly true answers to all 
problems. Many students fail to recognize that even in prob- 
lems of physical science conclusions or predictions cannot be 
stated in absolute terms—that answers have to be conditioned 
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by the statement ‘‘the chances that this answer is right are 98 
per cent” etc. Such a point of view is undoubtedly related to 
other types of statements made by students; for example, “I 
have read in one text that the electron is a wave, in another that 
it is a particle. What is it really?” or ‘‘Is the atomic theory the 
true theory?” 

It would seem desirable to introduce those elements from the 
subject matter of physics, developed by carefully chosen activi- 
ties and questions, which would lead students to a “‘relativistic”’ 
rather than an “‘absolute” point of view. The interpretation of 
that data relating relative humidity and temperature to the 
chill or stuffiness of a room would represent a kind of activity 
which should lead students to the idea that it is impossible to 
obtain a single value for an answer. 

To develop a point of view that theories are tentative, we may 
select the atomic theory as our example. (This theory would 
undoubtedly find a place in the course because of its relevance 
in the understanding of osmosis in questions of how food is 
assimilated, the function of certain laxatives, etc.) The discus- 
sion of the atomic theory (as would be the case in any theory) 
could lead the student to differentiate between the evidence 
supporting the theory and the postulates or assumptions made 
in the theory. An associated discussion of postulates should 
quite clearly demonstrate to the student that no theory is 
“true” or “final.” 

The desire to ‘“‘make sense’’ of the many phenomena of the 
physical world—to explain as many as possible of these phe- 
nomena in terms of a single principle or concept—is shared alike 
by students and adults. This interest might be considered as a 
desire for a world picture. In physics the concept of energy may 
be selected because of its breadth and inclusiveness. In the 
discussion of energy the examples, problems and activities 
should be chosen from the everyday lives of students and adults; 
for example, the relationship of the kinetic energy of an auto- 
mobile to its speed, the large amount of energy given up by 
steam on condensing thereby causing serious burns, the energy 
transfer leading to the tempering of climate near the ocean or 
a large lake. 

Use of Leisure Time: Students and adults tend to have in- 
creasingly more time available for leisure. A course developed 
for general education should take that fact into account. Many 
people are unable to indulge in certain types of hobbies because 
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of expense or physical handicap. The physics teacher can offer 
the opportunity for students to become familiar with a range 
of activities some of which may lead to hobbies. The cost and 
ability necessary for the pursuance of a leisure time activity 
can thus be explored and understood by students. Photography, 
grinding and polishing minerals, amateur radio, crystal grow- 
ing, telescope making, making some types of musical instru- 
ments (xylophones, etc.) represent a few of the possible types of 
activities which may be explored in a course in physics for 
general education. 

Social Responsibility: The increasing complexity of society 
has precipitated many problems which demand intelligent con- 
sideration by every person. Scientific development undoubtedly 
has contributed largely to many of these problems and some 
science teachers take the point of view that science instruction 
should assume some responsibility for making students aware 
of the manner in which the discoveries and developments of 
science are being used. Issues concerning public or private 
ownership of electric power developments, neutrality, labor 
unions, land reclamation are only a few of the many problems 
in which decisions must be and are being made. How can a 
physics course make a contribution to the training of students 
so they may be able to make intelligent judgments in such 
problems? 

A discussion of the cost of operation of various electrical 
appliances would lead directly to the question of the cost of 
power production. Data concerning the cost of power produc- 
tion by private and public generating systems can be obtained 
and interpreted. Students can also make their own surveys of 
the electrical appliances in use in a community, thus obtaining 
first hand information concerning the needs of the community. 

Developments of science have placed tremendous power in 
the hands of individuals or small groups of individuals. For 
example, the radio enables a person with access to a micro- 
phone to use all of his eloquence and influence on millions of 
listeners. For evidence of the effectiveness of such use one need 
only cite the fact that after certain Sunday afternoon broad- 
casts, the national legislators received thousands of requests 
to vote in a given manner. It is probably not the responsibility 
of the science teacher to attempt to combat vicious propaganda 
directly. It should be his responsibility, however, to make 
students fully aware of what is being said. For example, the 
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same broadcaster, in addressing the workers in a labor dispute 
(precipitated, by the way, by other discoveries of science) 
persuades as follows, ‘“‘Your case can be taken before ‘public 
authority’ where it will receive justice.”’ Words like “public 
authority”’ coined by such clever speakers are likely to be 
swallowed without thinking, with the net result that action is 
taken in the manner in which the speaker desires. A little 
reflection will show, however, that such a phrase means exactly 
nothing, and that the speaker has made no real contribution to 
the problem. Instead, he has caused the consumption of a 
quantity of electrical energy which could have been used to an 
advantage for any other purpose. What can the physics teacher 
do? He can obtain copies of such talks and have his class riddle 
the argument. Through such discussions students can become 
sensitive to “color” words and other fallacious arguments. 

Purchase and Use of Goods and Services. Sometimes as stu- 
dents and very often as adults people act as consumers. As 
consumers they are bombarded by sales talk, misleading ad- 
vertising and partial information. Very often the consumer has 
little knowledge concerning the degree to which he is protected 
by the city, state or national government. Because of the pres- 
sure exerted by advertisers, there is little opportunity through 
the usual channels of communication for him to learn of the 
need for additional regulation. There are certain agencies, how- 
ever, namely the American Medical Association, Consumers 
Union, Consumers Research, which have attempted to help 
the consumers in various ways and the student should be made 
aware of their services. 

Physics instruction can be directed toward this problem, 
especially with respect to certain commodities. Electric lamps, 
cameras, coal, gas, movie projectors, refrigerators, automobiles 
and public services (telephone and electric) are typical of the 
many types of goods people buy and use. The teacher can help 
the student develop certain principles of buying such com- 
modities. For example, the principle “for what purpose’’ could 
be developed by having students study the problem of the type 
of camera which they would purchase. Through the analysis 
of that problem they would probably avoid the purchase of an 
expensive camera since they would find that a cheaper one 
would serve their needs adequately. The pursuance of the same 
question ‘‘for what purpose,” on the other hand, would lead 
them to accept a more expensive electric light since the data on 
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the life of the lamp together with its efficiency would demon- 
strate it to be the more economical purchase in the long run. 
Students could also become familiar with those sources of 
information which state the working conditions under which 
various commodities are manufactured. With such information 
at hand, they are enabled, if they so desire, to patronize that 
manufacturer who pays a living wage and maintains decent 
working conditions. 


The physics laboratory could provide an opportunity for 
students to conduct many simple tests. The possibilities for the 
development of simple techniques enabling the student to 
repair certain devices are almost without limit. Students could 
quickly learn to detect faulty insulation, and hence a fire 
hazard in various electrical appliances such as heating pads, 
Christmas tree lights, floor lamps, etc. 


Vocational Orientation: How to determine the nature of the 
vocation or profession to be selected as a life work is, of course, 
a major concern of every person. People very often find them- 
selves in a particular occupational ‘‘niche’’ and afterwards 
begin to wonder how they happened to get there. Every oppor- 
tunity should be made available to students to find the vocation 
that is most suitable to their abilities and purposes. 


The physics teacher will probably come into contact with 
students when they are most seriously concerned with “getting 
a job.”” Many different vocations, engineering, medicine, shop 
mechanic, can be discussed by the physics teacher. He can point 
out the kinds of opportunities of and responsibilities entailed 
by those vocations as well as the requisite abilities. In some 
cases he may be able to give the student a sample of the kind 
of work involved in the vocation tentatively chosen. 


The criteria which have been discussed may be helpful as 
guides in the development or reconstruction of a course in 
physics for general education. The suggestions which have been 
made are not complete and any physics teacher will be able to 
add many others to those which have been presented. The most 
important single caution in the development of such a course 
would probably consist of being reasonably sure that those 
elements which are introduced into such a course can be justi- 
fied in terms of criteria similar to those which have been dis- 


cussed. 





SUMMARY OF “HISTORY WITHOUT 
GENERALS’”’* 


C. C. FURNAS 
Department of Chemical Engineering 
Yale University, New Haven, Conn. 


The forerunners of men were able to rise above brute level 
and come out of the cave because they were inventive. They 
did things to change themselves and their environment. Bas- 
ically this thread of applied ingenuity has been the thread of 
history and the generals have been merely the stooges on the 
stage. Those developments which we now classify as science 
and technology have in the long run been the real pullers of the 
strings in the puppet show. 

The primitive inventions are so generally accepted that we 
don’t need to waste words on them, but most people tend to 
lose sight of the true importance of more recent developments. 

In the thirteenth century the English monk, Roger Bacon, 
invented gunpowder. In a few generations this material was the 
chief instrument in the overthrow of the old social order of 
feudalism. In the new order, the shape of modern England be- 
gan to rise. For a variety of reasons the Industrial Revolution 
came to the top in the British Isles. England began to seek a 
world wide market for products. Her navy became strong. 
Then came the development of James Watt’s first truly success- 
ful steam engine. The harnessing of inanimate power gave real 
impetus to industry. England was at the head of the pack. She 
grew, expanded over the world. Her navy became dominant. 
Then she became peaceful. After the Napoleonic wars the nine- 
teenth century was relatively placid. There were several scraps 
but they were only lightweight affairs. The century as a whole 
was peaceful because peaceful Brittania ruled the waves. She 
could control the flow of the natural resources necessary for the 
conduct of the nineteenth century wars. 

The basic material of modern warfare is high explosives. The 
basic material of high explosive is nitric acid. The source of 
nitric acid in the 19th century was saltpetre, obtained in Chile. 
Hence whoever controlled the ocean could limit the production 
of explosives in other countries. 


* Talk before Central Association of Science and Mathematics Teachers, Chicago, November 24, 
1939 < 
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After 1900 that situation changed. Chemists found ways of 
making nitrogen compounds from the nitrogen of the air. In 
1912 the German chemist Fritz Haber invented a truly success- 
ful process for making ammonia from the nitrogen of the air, 
coal and water. The quantities of ammonia which could be 
made were limitless. The ammonia can easily be converted into 
nitric acid which can be used for high explosives. The World 
War began in 1914. Had the Haber process not been successful 
this war would probably never have started, certainly could not 
have lasted more than six months because the blockade of the 
British navy could keep Chilean saltpetre from reaching Ger- 
many. Though Brittania still ruled the waves, her potential 
blockades were rendered partially ineffective because of a 
chemist’s invention. The thread of history received a new twist. 

On the other hand this process for making ammonia also leads 
to the making of fertilizers for feeding hungry plants for feeding 
hungry people. The instrument of destruction is also the instru- 
ment for staving off the clammy finger of world starvation. 
That also also changes the future course of history. 

The internal combustion engine was an invention of the nine- 
teenth century. In December 1886 a young Oberlin graduate, 
Charles M. Hall invented a process for producing aluminum 
metal cheaply. On December 17, 1903, the Wright brothers 
flew the first heavier than air machine at Kitty Hawk, North 
Carolina. In the 1920’s these inventions came together to pro- 
duce the modern all metal, high speed, deadly combat planes 
and bombers. These perfected instruments of destruction were 
the dominant factors in the course of events of the ironically 
named Peace of Munich in September 1938. Brittania still ruled 
the waves but invention had changed the effective forces of 
militarism. 

Now to turn to more peaceful aspects. In 1828 Friedrich 
Wohler produced the first synthetic organic compound to be 
made out of inorganic materials. It was the beginning of the tre- 
mendous field of synthetic chemistry. One of the greatest bene- 
fits of this has been the production of synthetic pharmaceuticals, 
such as salvarsan, sulfanilamide, the synthetic vitamins which 
prolong life, particularly for the young people. In the middle of 
the nineteenth century Pasteur laid down the basis of modern 
bacteriology. Result—the whole modern science of immunology, 
so that now a child’s chance of survival to a ripe old age is twice 
as great as it was in 1900. 








HISTORY WITHOUT GENERALS 39 


These two developments are making dramatic changes in the 
age pattern of America and other countries. No more humani- 
tarian work has ever been done but it brings its serious prob- 
lems. In 1900, one-sixteenth of our population was over the 
age of 60. In 1930, one-twelfth was over 60. If present trends 
continue, one person out of eight will be past 60 in 1950, and 
in 1980, one person out of five will be past this age. Sixty is 
about the age when the average individual changes from an 
asset to a liability in the community. Just 40 years from now 
one person out of five must be taken care of in some humane 
way. We haven’t the social machinery for doing it. But if we 
don’t start seriously doing something about it now the present 
young people are going to be in a sorry mess when they pass 
over the peak and start down the hill of senility. 

Every major change brings grave problems. Whether the 
results are good or evil depends entirely on how society meets 
the challenge and utilizes the change. I offer no solution to the 
problems. I only point out that we must be mentally equipped 
to meet them as they arise. 

In this country we are quite well convinced that the only way 
that society can really progress is by some form of democracy. 
A democracy can be no more intelligent than its people. The 
only hope of a decent society lies in educating toward a reason- 
ably intelligent and well informed electorate. The public can- 
not be really intelligent in the modern world unless the average 
person has some concept of the social implications of science 
and technology. And he cannot sense those implications unless 
he has some idea of what science is all about and is taught to 
be logical in his mental processes. That puts a heavy load on the 
science teachers but there is no one to whom he can shift the 
burden—if there is ever to be any hope for this thing we call 
the good life. 

The teacher doesn’t know the answer to all the problems, 
probably not to any of them. He can’t make the finished article 
any more than the steelmaker can make a finished_ product. 
The steelmaker’s job is to make good steel that other people use 
for making machines and tools and to fit the needs. The teach- 
er’s job is to turn out a well-grounded, alert human product 
which will go on developing into the good citizen. 
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MODERN VIEWS ON THE STRUCTURE OF 
THE UNIVERSE* 


FRANK K. EDMONDSON 
Indiana University, Bloomington, Indiana 


The earliest astronomical observations were made with very 
crude equipment, and the geometry of the apparent motions 
of the heavenly bodies was all that could be studied. It was not 
until Galileo made his first telescope in 1609 that the study of 
the physical nature of the heavenly bodies became possible. 
The most rapid progress at first was made in the study of the 
nearest part of space, the solar system. The serious study of 
stellar astronomy began with the work of William and John 
Herschel in the latter part of the 18th century, and research in 
this field has been pursued with increasing vigor right up to the 
present time. Notable contributions have been made _ by 
Schwarzschild, Kapteyn, Charlier, Eddington, van Rhijn, and 
many others. It is the story of the development of our ideas 
about the arrangement of the stars in space that is to be told 
here. 

The research that has led to our present conception of the 
structure and dimensions of the universe has been made possible 
only by the development of new techniques of observation: 
Large telescopes, fast photographic plates, photo-electric cells, 
and so on. All of this costs money, of course, and it should be 
pointed out that much of our progress has been due to the fact 
that wealthy men have given large sums for the construction 
and operation of observatories. 

The method of “star counts” has been used widely in studies 
of stellar distribution. The “gauges” described by Sir William 
Herschel in 1784 represent the first systematic star counting 
program. On the basis of these counts, Herschel was able to 
conclude that the Milky Way system of stars has the shape of 
a grindstone. All subsequent investigations have confirmed the 
belief that we are living in a flattened stellar system, and the 
“Kapteyn Universe”’ of 1922 represents the final word on this 
phase of the problem. According to present views, the “‘Kap- 
teyn Universe”’ is only a small unit in a much larger system. 

The analysis of star counts for structural details of the Milky 


* Summary of an illustrated lecture given before the Junior College Section of the Central Association 
of Science and Mathematics Teachers on November 25, 1939. 
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Way system is made very difficult by the presence of dark clouds 
in interstellar space, and the aim of current research is to 
overcome this difficulty. These clouds can be detected by meas- 
uring star colors, since starlight is reddened when it passes 
through a cloud. The effect of these clouds is to make a star 
at a distance of 3,000 light years appear to be about half as 
bright (on the average) as it would be if there were no dark 
matter. 

Although much detailed work is yet to be done, astronomers 
are now generally agreed that the Milky Way system is prob- 
ably a spiral nebula. The diameter of the system is about 
100,000 light years, and the sun is about 30,000 light years away 
from the center. Studies of stellar motions have shown that the 
whole system is rotating, and the period at the sun’s distance 
from the center is of the order of 225,000,000 years. The mass 
of the system is about 200,000,000,000 times the mass of the 
sun, and it is believed that nearly half of this is dark matter. 

Exterior stellar systems have been observed out to a distance 
of 500 million light years, and it is estimated that the total 
number of systems within this radius is 100 million. These 
staggering conceptions are the ‘“‘modern views on the structure 
of the universe.”’ 


YOUTH SPEAKS FOR MATHEMATICS 


EpitH F. WHITMER 
Jersey Township High School, Jerseyville, Illinois 


The place of mathematics in the curriculum of our secondary 
schools has been discussed by educators and laymen, but little 
if any attempt has been made to get the opinion of the boys and 
girls who are the actual consumers of that mathematics, and 
who are, therefore, the center of interest about whom all discus- 
sion should fall. 

In an effort to obtain a view of the values of mathematics 
from the standpoint of the pupil I secured the cooperation of 
105 boys and girls studying mathematics in a typical high 
school to determine what immediate uses they were finding for 
mathematics and to what extent it was being correlated with 
the other subjects which they were studying. These pupils, of 
Winchester Community High School, Winchester, Illinois, 
handed in for 100 consecutive days statements indicating the 
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occasions upon which they had been conscious of using mathe- 
matics or mathematical principles, in their work or play, at 
school or elsewhere. 

The responses were purely voluntary; pupils were not re- 
quired to take part in the experiment. There was no fear of 
having it influence their grades because code numbers rather 
than names were used. For example, a boy studying freshman 
algebra signed his statements with the code number F-A-19-B, 
and a sophomore girl used the signature, S-8-G. 

Practically no discussion of applications of mathematics was 
included in the work during this period because I particularly 
wished to avoid having their ideas colored with my suggestions. 
In fact, the only suggestion given was in answer to the question 
at the beginning, ‘“‘Where’ll we get ideas?” I called attention to 
the formula, d=rt, which occurred in a problem that day. The 
frequency with which that lively little formula appeared in 
pupil responses would be proof enough of what could be done 
in mathematics classes with motivation of this type. 

The results of this investigation were tabulated in fourteen 
categories including all of the nine subject fields and all extra- 
curricular activities offered in this particular school, as well as 
in church and civic activities, recreation, work at home or at 
remunerative jobs, and appreciation of anything in their en- 
vironment. Though the actual uses of mathematical processes 
were not so apparent as the gaining of mathematical concepts, 
it was a significant and gratifying fact that this wide range of 
adolescent experiences was enriched with mathematical ideas. 

As one would expect, the most direct applications were made 
in the field of science by means of algebraic formulas. In the 
vocational subjects, especially in agriculture and home eco- 
nomics projects, much computation based upon a knowledge of 
the principles of proportions and measurements was reported. 
In extra class activities, the raising of money, the keeping of 
budgets, the making of posters, as well as the simple uses of 
arithmetic in buying and selling were frequently mentioned. 
As F-A-19-B expressed it, ‘‘Last night I bought a ten cent loaf 
of bread and figured whether it would pay to buy a ten cent loaf 
or two nickel loaves and I figured whether it would pay to buy 
rifle shells or shot gun shells. I told about algebra at home and 
thought about d=rt coming to school.’’ Who can deny that this 
freshman, who came in seven miles from the country, with 
roads so poor that he often had to walk, was using mathe- 
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matics to make his life more interesting if not more efficient? 

An interesting statement made by a superior pupil was, “Of 
all my subjects geometry helps me most in Latin.”’ The reason 
for this remark is possibly explained by her classmate who said, 
‘“‘We decided that math was similar to Latin inasmuch as it 
takes close concentration and organized thinking. Both of these 
subjects aid in developing these things.’’ Such incidental uses 
of mathematics in Latin as the following were also given: “In 
Latin we are planning to make the city of Rome from soap. We 
have to use a scale. I intend to use my compasses and apply 
geometry.”’ 

Frequent references to English revealed mathematics as an 
aid in improving sentence structure, clarifying explanations, 
enriching the vocabulary, emphasizing the significance of con- 
nectives, and appreciating allusions to mathematics in litera- 
ture. Geometry is especially useful as is testified by S-1-G, 
“In forming the proofs for geometry many statements are 
closely related and must be placed close together. This is helpful 
in being able to form compound sentences. The clauses in these 
sentences must be closely related, some balancing in importance 
of thought and others related but of lesser importance.” And 
again, “I use, ‘therefore,’ more often than before taking 
geometry.” 

Interesting applications of mathematics at home were given. 
For example, C-A-1-B related, ‘‘Used mathematics in helping 
move some live stock on our farm. Also when butchering used 
mathematics to find how much of a pull was necessary to lift 
the three hundred pound hog with block and tackle.” S-3-G 
reported, ‘Yesterday we were trying to find the exact center of 
a car seat so we constructed compasses. I drew perpendicular 
bisectors, crudely but almost exact.’’ Two seniors contributed 
the following: “Last night the carpenter and I were figuring up 
the number of bricks necessary to build a flue which extended 
three feet above the roof.” ‘Used math in repairing our piano. 
Some parts had been eaten by moths and we had to figure out 
how much stuff to get to fix it with.” 

This investigation exposes a weakness in the present trend 
toward less mathematics in our secondary schools. Whereas the 
call for less mathematics for today’s boys and girls than for 
those of a generation ago could imply that there is less mathe- 
matics used now than heretofore, the data, on the other hand, 
contain numerous references to recent acquisitions of civiliza- 
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tion such as the radio, the movies, automobiles, and airplanes. 
Does not training for modern life require more knowledge of 
mathematics in order to fully appreciate these inventions? Does 
not criticism of requiring mathematics in the schools seem in- 
consistent with the present generally accepted philosophy of 
education which calls for an educational program aiming at the 
development of the individual for a changing society, when 
we view society in the light of the mathematical principles upon 
which so many of its needs are based? 

C-1-B, with radio as his hobby, stated, ‘‘I have noticed the use 
of geometry in radio work and how a doublet antenna should 
be forty-five degrees from the straight side of your receiver for 
best efficiency and no antenna should ever be parallel with the 
sides of your shop or receiver.’ Referring to an automobile 
built by an amateur mechanic among the juniors, S-23-G made 
this wise observation, “‘I thought when I saw R. T.’s little car 
of all the figuring he must have done to get it just so.’’ S-28-B 
reported, “‘I determined the H. P. of our car by a mathematical 
formula.’’ S-7-B wrote, “In the show an instructor who was 
teaching a boy to fly an airplane drew a ninety-degree angle 
and showed him half of it.”’ Imagine the thrill of a freshman who 
heard over the radio the familiar problem about the cork and 
the bottle costing $1.05, which was actually in his lesson a short 
time previously, or the surprise of the geometry pupil who 
heard asked over the radio the relationship between the diame- 
ter and the circumference of a circle! 

An adequate interpretation of the data from this investiga- 
tion would be limited by certain theories pertaining to in- 
dividual differences. For example, it is observed that people 
vary in the ability to apply their knowledge of mathematics. 
On the other hand, with some, mathematical abilities become 
habitual. This was seen by the numerous reports by freshmen 
of simple uses of arithmetic in playing games and in buying and 
making change, which were cases never mentioned by the older 
pupils who were so absorbed in their other work that they were 
not aware of using mathematics. As F-A-12-G commented, 
“We all use math every day to do various things which we do 
not think of using math for.” 

The cooperative spirit of the pupils played an important 
part, also, in determining the quality and quantity of their 
responses. The unstable nature of some adolescents was ap- 
parent, too, in the way their enthusiasm ran high and then 
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waned. Furthermore, their desire to be original curtailed the 
number of responses. As one girl lamented, ‘‘I’m running out of 
ideas! I don’t want to put down the same thing every day.” 

I believe that we are inclined to question or underestimate 
the ability of adolescents. In this experiment my first impres- 
sion was that they use the terms: mathematics, algebra, and 
arithmetic indiscriminately, and I doubted that a girl meant 
algebra when she stated that she used algebra in her clothing 
class. But who knows what passed through her mind at the 
time she did that sewing? Maybe she was using the algebraic 
way of thinking by using symbols or, for example, noticed the 
use of symbols on her tape measure, and her life is richer because 
of such thoughts. Adolescents are not so articulate as adults in 
expressing themselves in newly acquired terms, but their sense 
of feeling may be just as acute. 

Nevertheless, the quantity of responses made, indicates that 
our boys and girls are thinking about their mathematics outside 
of the classroom and are appreciating more fully the twentieth- 
century environment to which they must adjust themselves. 
Perhaps integration is taking place in spite of our so-called 
out-moded methods of teaching. Note the following thought- 
provoking question from S-1-G, ‘Is mathematics an instinct or 
did the ancient Romans and people thousands of years ago 
know more about mathematics than we do in reference to 
buildings?”’ And doesn’t this contribution from S-12-G show 
correlation and pupil-purpose activity? “In biology Mr. F. 
told about Archimedes’ experiment to find the weight of gold 
and so I looked up his life in the encyclopedia and I am handing 
it in to you.” 

Though our pupils spend little if any thought on the aims of 
education, they seem to be feeling the realization of some of the 
aims recently set up by educators. For example, is not this 
quotation from S-10-G apropos of the objective, mental health? 
“In English this question was in our books, ‘Is mathematics 
necessary to a well trained mind?’ I will say, ‘yes,’ because you 
can solve difficult things more quickly without getting nervous.”’ 
Furthermore, could not the following statement from a sopho- 
more be a realization of a phase of the new type of aims called 
generalized controls of conduct? “The chief use of math to me 
is the training of the mind to work difficult problems of various 
kinds. I enjoy working the problems when alone and have the 
satisfaction of having a difficult job finished.” A few years ago 
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we would have called that “transfer of training.” Is there any 
significance in the fact that some educators dare mention the 
theory only in a whisper when pupils who never discussed it 
and possibly never heard of the theory can boldly write as that 
sophomore did? Note also this sophomore statement, ‘‘No study 
can quite take the place of geometry as a cure for habits of 
thinking and until some such substitute can be found it seems 
likely to hold its place even for those who have no practical use 
for its teachings.”’ 

In conclusion, perhaps what S-19-B heard over the radio is 
true, “I heard over the radio that mathematics is the staff of 
life,’ or if not, this sophomore find, “I heard over the radio that 
mathematics is the most important study known.” At any rate, 
for those who feel that mathematics needs more publicity, I can 
recommend more pupils like the one who declared, ‘I talked 
about algebra to my father and mother and told them all about 
a 


HEATING BY EDDY CURRENTS 


WILLIAM HAKKARINEN 
Negaunee, Mich. 


This experiment with simple improvised apparatus for the high school 
physics class illustrates well the heating effect of eddy currents. It ex- 
plains why laminated iron cores must be used in the magnets of alternating 
current motors. 

A Model “7” generator is converted into a 110 volt A.C. motor in the 
following way. Connect one end of the field winding to the movable carbon 
brush (the brush used for generator output regulation). The brush makes 
contact with one end of the field windings at the commutator segments. 
The other ends of the armature windings are all connected to the metal 
shaft, we then have a series motor with one supply lead to be connected 
to the metal frame and the other lead to the other end of the field winding. 
The two other brushes can be removed as they are not needed and only 
cause additional friction on the commutator. 

This motor draws approximately 6 amperes on 110 volts but supplies 
little mechanical energy. The rapid heating of the solid iron shell shows 
where much of the input power is being wasted as heat. From this experi- 
ment the student gains a better understanding of motors and generators. 
He will not be so easily sold on commercial schemes for converting 
automobile generators into high efficiency A.C. motors. Eddy currents 
willamean more to him. 

efore closing I might add that the field windings alone of these old 
generators make excellent current limiting reactances for student use in 
making 110 volt A.C. carbon arc lamps. They provide an impedance of 
about 11 ohms and so can be run momentarily directly across 110 volts 
A.C. on a circuit using 15 ampere fuses. 





AN ALCOHOL DEMONSTRATION 


H. R. RAHN 
Wells High School, Chicago 


The science teacher is frequently requested by leaders of 
Parent Teacher Associations and church organizations to pre- 
sent a lecture-demonstration on the properties, uses, and ef- 
fects of ethyl alcohol. This request is in accordance with the 
present trend of using a scientific approach in alcohol education. 

In complying with many requests, the author has developed 
an effective demonstration. The experiments are designed to 
show the properties upon which depend the uses for alcohol. The 
experiments can be performed outside the laboratory as gas and 
water connections are not essential. An alcohol lamp may be 
used for heating. In the distillation experiment the procedure 
need only be carried far enough to obtain a few drops of the 
distillate. Rubbing alcohol or other forms of grain or ethyl al- 
cohol may be used. For the experiment illustrating the absorp- 
tion of water by alcohol, absolute or 95% alcohol is desirable. 
To minimize the time required for the preparation of a demon- 
stration, the needed materials should always be readily availa- 
ble. 

The author has used the alcohol demonstration on Patrons’ 
Night and Science club programs where interesting experiments 
are desirable. The demonstration is interesting in itself with the 
surprise chemical and physical reactions, the various techniques 
and display of scientific apparatus. This presentation affords a 
welcome change from the usual “dry ice,” liquid air, and elec- 
trostatic demonstrations. 

ALCOHOL DEMONSTRATION 
1. Exhibits. 

A. Kinds of alcohol. 

Bottles of methyl, ethyl, amyl alcohols; glycerine and ethylene gly- 
col. 

B. Uses for ethyl alcohol. 

Bottles of tincture of iodine, flavoring extract, mouth wash, hair 
tonic, anti-freeze, etc. 

C. Alcoholic content of beverages. 

Bottles containing the amounts of alcohol contained in a glassful of 
various alcoholic beverages. 
2. Charts. 
A. Sectional view of a large distillery. 
B. Common alcoholic beverages with the alcohol percentages. 


C. Graph of the concentration of various alcoholic solutions by per cent 
by weight, per cent by volume, and by proof. 
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3. Experiments. 

A. Fermentation. 
In a large bottle is placed six times as much molasses as water to- 
gether with one cake of yeast. The gas evolved is passed through 
limewater. 

B. Combustion of alcohol. 
A lighted match is placed to a quantity of alcohol in an evaporating 
dish. 

C. Chemical test for alcohol. 
To a warm solution of alcohol is added a solution of sodium car- 
bonate and iodine. Iodoform precipitates as a yellow powder and can 
be recognized by the characteristic odor. 

D. Distillation of alcohol. 
Some fermented liquid is placed in the flask of a distilling apparatus 
and the liquid is heated. The first portion of the distillate is tested 
by combustion and iodoform tests. The boiling point of the liquid is 
noted. 

E. Solvent properties of alcohol. 
Crystals of iodine are placed in separate bottles of alcohol and of 
water. The solubility of iodine in each is noted. 
The experiment is repeated using camphor instead of iodine. 

F. Action of alcohol with water. 
White of egg is shaken with separate portions of alcohol and of wa- 
ter. Effects are noted. 
In a 50 cc burette or eudiometer tube are placed 24 cc of water. 
Then 26 cc of alcohol, absolute alcohol if possible, are poured on 
top of the water. The contraction in volume is noted. 

G. Coloring of alcohol. 
Some sugar is heated in an evaporating dish until it caramelizes. The 
caramel is then dissolved in alcohol and the color noted. 

H. Detection of alcohol in the breath. 
The breath is blown through a gas wash bottle containing alcohol 
into a toy balloon. The “breath” is then bubbled through a 50% 
sulphuric acid solution colored with dilute potassium permanganate 
solution. The color changes from purple to yellowish brown. 


A NOTE ON THE GRAPHING OF THE EQUATION 
HOMOGENEOUS IN X AND Y 


D. R. SHREVE and M. W. KELLER 
Purdue University, Lafayette, Indiana 


In many textbooks of plane analytic geometry, the discus- 
sions of the graphing of equations homogeneous in x and y are 
very brief. In many books, homogeneous equations of degree 
higher than the second are not discussed. The purpose of this 
Note is to recall to teachers of analytic geometry some of the 
simpler geometric interpretations of the algebraic theory ap- 
plicable to equations of higher degree homogeneous in the two 
variables. 


~~ 
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Part I. The homogeneous equation. 
Let us consider the homogeneous equation 


(1) (ax"+bxr—y+cx"*y?+ .. . +dy")xy"=0. (a,d¥0) 


The locus defined by this equation consists of the line x=0 
counted r times, the line y=0 counted s times, and the locus de- 
fined by the homogeneous equation 


(2) ax"-+bx"'y+cx"*y8-+ ... +dy"=0. 


Now division in equation (2) by x" gives an algebraic equation 
of degree n in (y/x), 


(3) a+b(y/x)+c(y/x)?+ ... +d(y/x)"=0. 


Solution of (3) now gives n values m, me,...m, of y/x, of 

which k pairs may be complex, (0<k<}n). The remaining 

n—2k real values of y/x now give the lines y=mx, y= mex, 
, Y=M,,_x as real lines of the locus defined by (1). 

It is interesting to note here that a pair of complex values 
of m, say u+iv and u—iv, determine two imaginary lines, 
y=(u+iv)x, y=(u—iv)x, intersecting in the real point (0, 0). 
Hence the real locus of (1) consists of the origin counted 2k times 
in addition to the lines x=0 counted r times, y=0 counted s 
times, and the n— 2k lines y= mx, y= mex, etc. 


Examples: 

(a) 12x%°—82x*y—3xy’+2y*=0 consists of the lines 2x+y=0, 
2x ~y =0, 3x—2y=0, for which the values of m are respectively 
, +2, 4+ 3/2. 

(b) ) 15 5x* — 22°y —5xy?+2y* =0 gives the real line y= 3x/2 and the 
imaginary lines y=(2+i)x, y=(2—i)x, intersecting in (0,0). 
Hence the real locus is the line 3x—2y=0, on which the point 
(0,0) is a triple point of the locus. 

(c) 36x'+1 woke y'=0 gives the four imaginary lines y= 2zix, 
y=-—2ix, y=3ix, y= —3ix, intersecting in the point (0,0). 
Hence the ae locus is the point (0,0) counted four times. 


Part II. The equation homogeneous in x and y except for a con- 
stant term. 
Let us now consider the equation 


(4) y"+A y" 44+ By"? + 2... +Dx"=k, k#0. 


By comparison with the auxiliary equation 
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(S) y>+Ay"x+ By" *x?+ ... +Dx"=0, which can be re- 


duced to (y—mx)(y— mex)... (y—m,x) =0, one sees that (4) 
can be reduced to the form 


(6) (y—mx)(y— mex)... (y—m,x) =k. 


Now the locus defined by this equation has no intersection 
with the locus defined by (5). That is, the locus of (4) or (6) ap- 
proaches each of the real lines of (5) asymptotically. (It should 
be observed here that some of the lines of (5) may be isolated 
asymptotes of (4).) 


Examples: 
(a) The familiar hyperbola y? —k?x*=c is a simple illustration. 
y” — k’x? =0 consists of the lines y=kx, y= —kx; these are the 


asymptotes of the hyperbola. 
(b) (y—2x)(y?+ay+.2") =k has the real asymptote y= 2.x. 
(c) (y?+ 42?) (y?+.2?) =k has no real asymptotes. 


A COMMENT ON THE USE OF POLAROID IN 
AUTOMOBILES 


EDWARD B. Cooper, Brookline High School, Brookline, Mass. 


The numerous discussions and articles illustrated with fine photographs 
which set forth the advantages of the use of Polaroid in the windshields 
and the headlamps of automobiles always raise questions in the minds of 
readers as to when this protection will become available and what stands 
in the way of its immediate adoption. Aside from the points of cost and of 
the need of uniform laws requiring the use of this equipment in all states, 
there is a more fundamental difficulty which is not generally recognized. 

If your car is Polaroid equipped the light from your headlamp bulb 
must pass through the Polaroid film in your headlamp, go on down the 
road until it encounters an object from which it is reflected, then the light 
returns through your windshield Polaroid and enters your eye. As the light 
starts on this trip it first encounters the Polaroid in the headlamp which 
removes half of the energy of the light by the process of polarization, and 
(as shown by photometer tests) removes by absorption and reflection 
enough more energy so that the energy leaving the headlamp is only about 
one third of the energy which reached the polarizing film. Upon reaching 
the windshield the light is again subjected to the same treatment. Thus 
one has available for seeing only one ninth as much light as he has become 
accustomed to use in night driving. 

Since our present headlamps are no more than adequate at the speeds 
at which our cars operate, it is probable that in order to use Polaroid 
equipment is will be necessary to increase the candle power of our head- 
lamp bulbs by a factor of nine or to about three hundred candle power! 
This means an enormously larger battery and generator system for present 
systems are frequently overtaxed by the accessory loads placed on them. 
The cost of this added electrical equipment would be no small item, far 
more than the cost of the Polaroid itself. 





HIGH LIGHTS OF THE JANUARY SKIES 


James L. RUSSELL 
Baldwin-Wallace Observatory, Berea, Ohio 


Davip W. RUSSELL 
National College of Education, Evanston, Illinois 


While “Happy New Year” brings mingled degrees of hopes and fears 
on the terrestrial globe this year, the January stars appear in their normal 
course and undergo little or no apparent change from their appearance 
other years. Again their blazing lights, millions of miles away, are spotting 
the skies with brilliant configurations that mark the dominance of old 
“King Winter.” 

I. CONSTELLATIONS AND STARS 

One of the new-year constellations rising over the eastern horizon in the 
early evening is Leo, the legendary Nemean lion slain by Hercules as the 
first of his “twelve labors.” Leo is easily identified in the eastern skies by 
its sickle-like configuration with Regulus, a brilliant white star of the first 
magnitude, marking the end of the handle. Across the ecliptic and south, 
about 10.5 light years away from us, is the double star Procyon in Canis 
Minor. The name comes from two Greek words meaning “‘before the dog”’ 
and hence it precedes the great January luminary Sirius, the “Dog Star,” 
gleaming brilliantly in Canis Major just a short distance to the south. Sirius 
is the brightest of the stars in the northern hemisphere and with its com- 
panions Procyon and Betelguese, the upper star in Orion, forms a great tri- 
angle in the January skies. Sirius is only about 8.8 light years away and is 
one of the stars closest to the earth and gives off about 28 times as much 
light as our sun. It is one of a system of two stars revolving about a common 
center of gravity. Its partner is an invisible object peculiar for the fact 
that a portion of its mass the size of an egg would weigh several thousand 
pounds! 

The constellation Taurus is about overhead in January and its bright 
star, Aldebaran, marks the center of the mythological “Bull.” Just a little 
north and west of Aldebaran shines the little configuration of six visible 
stars known as the Pleiades. This group of stars is sometimes known as the 
“Seven Sisters” though as many as sixteen of the “‘Sisters’’ have been seen 
with the unaided eye on a clear night. Through a telescope many hundreds 
of stars can be seen in this area which is surrounded by a mysterious clus- 
ter of nebulous matter. The bright star Aldebaran and its companion stars 
form the well-known “V” in Taurus which is sometimes referred to as the 
Hyades. 

Between the “Lion” of Leo and ‘‘The Twins” of Gemini on the ecliptic 
appears the constellation Cancer, the “Crab” though it is sometimes diffi- 
cult to distinguish. Just north of the center of Cancer can be seen a faint 
cluster of illuminated dots known as the ‘‘Beehive.”’ 

Other conspicuous stars that are ‘High Lights” of January are Capella 
in Auriga, Rigel in Orion, Pollux in Gemini, and Spica in Virgo. Of these 
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stars, Rigel is the greatest distance away, and its light we see in the Janu- 
ary skies was sent to us nearly one hundred years before Columbus dis- 
covered America! It is the brightest of the important stars, having a 
luminosity of about 18,000 times that of our sun. 


II. PLANETS 


January is another good month for seeing the planets sometimes thought 
of as the mirrors in the sky since planets reflect the light of our sun. Venus, 
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the earth’s sister planet, is the brilliant queen of the skies. It is visible 
after sunset over the western horizon and rises higher and higher as Febru- 
ary approaches. Mars is speeding away traveling around its orbit and 
appears to overtake Jupiter, the king of the planets, and appears on its 
east. Jupiler sets before midnight, closely followed by Saturn, the spectacu- 
lar planet with its mysterious luminous rings and its nine moons that 
provide some of the glamor of the solar family. 

In the constellation Aries, the ‘‘Ram,” a bit north of the ecliptic, and 
west of Aldebaran in Taurus, is Uranus, named for the father of the Titans 
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and Cyclops according to Greek legend. East in Cancer is the planet Pluto 
whose dramatic discovery in 1930 was a tribute to mathematical astron- 
omy after a twenty-five years search for a ninth planet in the solar system. 
Uranus and Pluto are distant planets and can only be seen with the aid 
of a telescope. 

III. CLAssroom ACTIVITIES 


Diagrams and charts interest children in the upper elementary grades 
as well as throughout high school. Diagrams of the solar system showing 
the phases of the planets visible from the earth can be easily made with 
dark blue or black construction paper for the background and colored 
paper discs to illustrate the phases of the planets. The orbits can be easily 
illustrated by using two pins, a string, and pencil to experiment with 
drawing ellipses of various arrangements. Not only do these interesting 
activities bring functional relationships in arithmetic and mathematics, 
but they tend to add a certain necessary ‘‘zip’’ to class discussions and 
provide an additional field for creative planning that helps to supplement 
an otherwise imaginary understanding of elementary astronomy. Interest- 
ing charts can also be made and illuminated by using variations of the 
starbox idea that was described in the December “‘High Lights.”’ The place 
of radio is becoming more and more an interesting problem in education 
and during the past two years some excellent programs have been broad- 
cast dealing with astronomy. The teacher with ingenuity would do well to 
investigate some of these possibilities by communicating with broadcasting 
companies of their local stations. Next month in the “High Lights of the 
February Skies” activities will be described related to photography which 
can be carried on with very little equipment. The authors invite com- 
munication and will include successful contributed activities in forthcom- 
ing articles of the ‘‘High Light” series. Below are listed a few of the many 
excellent references for teachers who are interested in experimenting with 
activities related to astronomy which is one of the most popular subjects 
in science at many age levels. 


Barky, Walter, Highlights of Astronomy, Chicago, University of Chicago 
Press, 1935. 

Barritt’s Celestial Album, Celestial Publishing Company, Brooklyn, N. Y. 

Barton, S. G., and Barton, W. H., A Guide to the Constellations, New York, 
McGraw-Hill Book Company. 

Croxton, W. C., Science in the Elementary School, New York, McGraw- 
Hill Book Company, 1937. 

Duncan, Charles, Astronomy, New York, Harper Brothers, 1935. 

Harding, Arthur M., Astronomy, New York, Garden City Publishing Co., 
1935. 

Heil, Louis M., The Physical World, Philadelphia, P. Blakiston’s Son & 
Co., 1935. 

Lee, Oliver Justin, Beyond Yonder, Boston, Chapman and Grimes, 1939. 

McAtee, Veva, Materials and Equipment for the Teaching of Elementary 
Science, ScHooL SCIENCE AND MATHEMATICS, xxxix, 1 (January, 1939). 

Russell, David W., Magazines Useful as Supplementary Material in Ele- 
mentary Classes, National College of Education, Evanston, IIl. Sent 
free for return postage. 








THE THIRTY-NINTH ANNUAL CONVENTION OF THE 
CENTRAL ASSOCIATION OF SCIENCE AND 
MATHEMATICS TEACHERS 


By Harotp H. Mercatr, Secretary 
Oak Park, River Forest Township High School 


The thirty-ninth annual convention of the Central Association of 
Science and Mathematics Teachers was held on Novemper 24th and 25th 
in the Morrison Hotel in Chicago, Illinois. 

President Marie S. Wilcox, after engaging all of the speakers and 
setting up the program, had to face the difficulty of changing the plans to 
meet the new date for Thanksgiving. Much credit and praise are due her 
for presenting so fine a program in the face of many obstacles. The co- 
operation of speakers,- Association officers, and teachers of science and 
mathematics in the middle west area resulted in a convention which will 
have lasting effects in the betterment of teaching. The attendance of ap- 
proximately 1000 teachers insured that the affairs of the Association will 
continue in a healthy condition. 

The convention represents only a smal! part of the work of the Central 
Association of Science and Mathematics Teachers. The official Journal, 
SCHOOL SCIENCE AND MATHEMATICS, comes out in nine monthly issues and 
reaches approximately 4000 science and mathematics teachers throughout 
the world. A number of committees function continually for the better- 
ment of science and mathematics teaching. Among these are the follow- 
ing: Conservation, Arthur O. Baker, Chairman; Cooperation, Ira C. 
Davis, Chairman; Curriculum, Walter Carnahan, Chairman; Instruc- 
tional Materials, H. G. McMullen, Chairman; and Research, J. A. Ny- 
berg, Chairman. During the past year, our Association sent representative 
Walter Carnahan and H. G. McMullen to meetings of the National Com- 
mission on Co-operative Curriculum Planning. The Association is co- 
operating also with the other national science teacher’s organizations in 
the work of the National Committee on Science Teaching. It is repre- 
sented by Harold H. Metcalf. 

ScHOOL SCIENCE AND MATHEMATICS will carry in the manuscripts of 
many of the speeches made at the convention. Among the speakers on 
the general programs were: Professor B. J. Luyet of St. Louis University; 
Vice-President E. R. Hedrick of the University of California at Los 
Angeles; Dr. C. C. Furnas of Yale; Professor H. S. Booth of Western 
Reserve University; Dr. Fay Cooper Cole of the University of Chicago; 
Mary Melrose, Supervisor of Elementary Science in Cleveland, Ohio; 
Professor S. R. Powers of Columbia University; Professor W. C. Croxton 
of State Teachers College of St. Cloud, Minnesota; Professor Ira C. 
Davis of the University High School of Madison, Wisconsin; Dr. Rose 
Lammel of Ohio State University; Professor Charles A. Stone of DePaul 
University; Professor J. T. Johnson of Chicago Teachers College; Princi- 
pal Butler Laughlin of Lindbloom High School; Principal Harry O. Gillet 
of the University of Chicago Elementary School; Lenore S. John of the 
University of Chicago High School; Professor Raleigh Schorling of the 
University of Michigan; Dr. Frank Kirby of the Abbott Laboratories; 
Professor George Skewes of the State Teachers College at Mayville, 
North Dakota; Dr. Selby Skinner of the University of Chicago; W. O. 
Smith of South High School of Cleveland, Ohio; Sam Campbell, the 
naturalist of Three Lakes, Wisconsin; Dr. Joseph Schwab of the Uni- 
versity of Chicago; and Dr. Frank Edmondson of Indiana University. 

The banquet was held on Friday evening in the Terrace Casino of the 
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Hotel Morrison. Mildred Fahy and a group of Chicago teachers planned a 
meal and a program that not only kept the three hundred who attended in 
high spirits but also gave them much food for thought. The many types of 
animals found on the tables, the music, and the dancing were all the result 
of cooperation of pupils and teachers of the Chicago schools. Dr. William 
H. Johnson, superintendent of Chicago schools, acted as toastmaster and 
Dr. Harold S. Booth of Western Reserve University of Cleveland, Ohio, 
gave the address of the evening. After a few preliminary remarks pertain- 
ing to the flora and fauna found on the tables, Dr. Booth lectured while 
films were being shown. The techniques of the micro-chemist were demon- 
strated and the advantages of his method were explained. Not only are 
the quantities of chemicals small but the time for performing the various 
analyses short. Crystallization was photographed as it progressed and in 
polarized light the colors were beautiful. 


THE SATURDAY MORNING BUSINESS SESSION 


President Marie S. Wilcox called the meeting to order. 

The treasurer of the Association, W. F. Roecker, gave an informal re- 
port to the effect that the finances of the Association were in excellent 
condition. 

Glen Hewitt, Chairman of the Place of Meeting Committee, reported 
Cleveland as first choice and Indianapolis as second choice. The Board of 
Directors in its afternoon session officially designated Cleveland as the 
place of the 1940 convention. 

Ira C. Davis, Chairman of the Nomination Committee, reported as 
follows: 

President, Nathan A. Neal, James Ford Rhodes High School, Cleveland. 

Vice President, C. J. Leonard, Southeastern High School, Detroit. 

Directors: 

Ex-officio, Mrs. Marie S. Wilcox, George Washington High School, 
Indianapolis, Indiana. 

For three years; 

Veva McAtee, Rogers Clark School, Hammond, Indiana. 

George K. Peterson, North High School, Sheboygan, Wisconsin. 

A. C. Brookley, Township High School, Harvey, Illinois. 

Edwin W. Schreiber, State Teachers College, Macomb, Illinois. 

For one year to replace Clayton Howe, resigned; 

Ray Lambert, Walnut Hills High School, Cincinnati, Ohio. 

The secretary was instructed to cast a unanimous ballot for the nom- 
inees. 

Charles S. Webb, Chairman of the Necrology Committee, read the fol- 
lowing report: The Necrology Committee are glad to report that they have 
not learned of the deaths of any members during the past year. 

Mr. A. O. Baker, Chairman of the Conservation Committee, gave his 
report at the general session on Saturday morning. It is a report of some 
length which is of such scope and value that the Board of Directors of- 
ficially voted to have it printed in full in ScHoot SclIENCE AND MATHE- 
MATICS. Conservation will more and more be in the minds of all of us. 
The Association hopes to continue the work in the direction initiated by 
Mr. Baker’s Committee. 

The other reports, as submitted by the various Chairmen, follow. Each 
of the reports was accepted by the Association. 


REPORT OF THE MEMBERSHIP COMMITTEE 


1. Consists of members who served last year, with exception of Mr. 
Vordenberg who replaced Mr. Neal in Ohio. 
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2. Committee has continued traditional activities, and has also ex 
panded its work along new lines. 

a. We have increased our efforts to reach teachers in the elementary, 
junior college, and private school fields. We feel that these people can 
make our organization much more worthwhile. 

b. We have attempted to reach student-teachers of this area with in- 
formation concerning the Association and with invitations to attend this 
convention as guests of the Association. It is believed that this procedure 
will contribute to the service the Association is rendering the teaching pro- 
fession. All of us noticed, I am sure, the considerable number of younger 
people here yesterday. Our thanks should go the educational leaders who 
urged their students to attend this convention. 

c. We are happy to acknowledge our debt to the Journal Display com- 
mittee for materials and methods which we believe should be used ef- 
fectively to advertise the journal and the Association in the educational 
exhibits of the many summer sessions of this area. Here we have a highly 
selected group of teachers who should be interested in the Association. 
We believe that the membership committee for next year should seriously 
consider placing emphasis upon this field of work. 

3. It is the feeling of the present membership committee that some plan 
should be developed whereby such accurate records of the actual member- 
ship be available that the committee could accurately judge the efficiency 
and worth of the activities employed. We consider the high membership 
mortality of recent years a serious weakness of the Association, which 
should be improved. 

4. The committee wishes to emphasize its appreciation to all those 
members who generously assisted in dispensing information accompanied 
by personal solicitation to membership in the Association. We trust that 
they enjoyed representing the Association as much as we have. 

Ray C. SoLipay 


REPORT OF THE JOURNAL COMMITTEE 


To the Central Association of Science and Mathematics Teachers: 

By the action of the Board of Directors at the convention of 1938, the 
scope of the work of this committee was extended to include supervision 
of the general financial affairs of the Association as well as matters per- 
taining to SCHOOL SCIENCE AND MATHEMATICS. Through a fine spirit of 
cooperation on the part of everyone concerned, the Journal has had a 
successful year, and the finances of the Association are in sound condition. 
Dr. Glen W. Warner, Editor of the Journal, and Mr. W. F. Roecker, 
Business Manager, are entitled to special commendation for the way in 
which the high quality of the Journal has been maintained while at the 
same time necessary economies have been effected. 

The change inaugurated by the Board of Directors, whereby all funds 
of the Association, including Journal accounts, were placed in the hands 
of the Treasurer, has seemed to work to advantage. By the action of the 
Board, Mr. Roecker has been serving both as Business Manager of the 
Journal and Treasurer of the Association. The annual audit showed that 
the Journal made a substantial net gain for the fiscal year. 

Dr. J. E. Potzger was asked to take charge of the business management 
of the 1939 Year Book and exhibit space, and he has carried out this re- 
sponsibility in excellent fashion. 

Respectfully submitted, 
THE JOURNAL COMMITTEE, 
THEODORE D. KELSEY, Chairman 
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REPORT OF THE JOURNAL DISPLAY COMMITTEE 


The report of the Journal Committee, made and accepted at the spring 
meeting of the Board, made the following recommendation: 

“That the President appoint a committee whose duty it shall be to see 
that the Journal display at the convention is made as attractive as pos- 
sible.” 

Mrs. Wilcox asked me in a letter dated April 17th to be chairman of this 
committee. After accepting the responsibility, the personnel of the com- 
mittee gradually took form. The following are its members: Mr. Charles 
Franklin, Kokomo, Indiana; Mr. Hans Gutekunst, Batavia, Illinois; 
Miss Catherine Bennett, West Terre Haute, Indiana; Mr. Walter Bar- 
czewski, Waukegan, Illinois; Miss Ethel Dole, Chicago, Illinois; Mr. 
Allan R. Stacy, Indianapolis, Indiana. 

During the closing days of school last year we acted on a suggestion 
made, I believe by Mr. Soliday, to the effect that displays be set up at the 
various Universities having book displays at their Summer Sessions. The 
time was short and the materials not well worked out; however, a few 
attempts were made to acquaint teachers in Summer Sessions with the 
Journal in this way. I believe the plan has possibilities and should have 
further consideration in this group. 

Our meeting to-morrow will be our first meeting together. However, 
there has been an exchange of ideas by mail which has resulted in the 
Journal display being set up as follows: 

1. Popular reprints from the Journal arranged so as to be easily in- 
spected, with the information that they are obtainable from the business 
manager. 

2. A student-made telescope as decribed in the Journal of June 1937. 
A student from West Allis, Wisconsin, who is now engaged in making a 
telescope will be working on his instrument and will explain the details 
to visitors at the table. (Thanks are due to Mr. Phillips and to Mr. Stamm 
of the West Allis schools for their very fine cooperation.) 

3. A demonstration bee-hive from one of the yearbook advertisers. This 
will serve to increase interest in a very good reprint on bees. 

4. A poster showing the use made of an article printed in the Journal of 
October 1939 by Lester Dawson on ‘‘How to Study a Technical Subject.” 
This article was mimeographed and distributed to all the Mathematics 
classes in Waukegan Township High School. 

5. A register for visitors. This register should provide the Membership 
Committee with names and addresses of prospective members. 

6. One hundred and fifty copies of the Journal to be used as sample 
copies for visitors. 

7. Statements from readers of the Journal assembled and mimeo- 
graphed for distribution to visitors. 

8. Official pencils to uistribute to visitors registering. 

9. An arranged central display to attract attention to the Journal 
table. 

10. Editors of the Journal have been invited to spend some of their 
convention time at the Journal table to meet friends. 

For any further report we will need to wait until after the convention 
to determine whether or not the results are worth the effort expended or 
whether we have used our facilities to the best advantage. 

FRANKLIN FReEy, Chairman 


REPORT OF THE RESOLUTIONS COMMITTEE 


The following resolutions are presented by the Resolutions Committee 
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for consideration of the Board of Directors of the Central Association of 
Science and Mathematics Teachers. 

1. Resolved, that the president appoint a committee to make a study 
and evaluate the teaching of ‘‘General Mathematics”’ in the ninth, tenth, 
eleventh, and twelfth grades of high school. This committee to cooperate 
with other organizations interested in the field of ‘‘General Mathematics,” 
and to make a progress report at the next annual meeting. 

2. Resolved, that the president appoint a committee to make a study 
of the most desirable place or places to hold the annual convention in view 
of best promoting the work of the organization. This committee to make a 
report of its findings to the Board of Directors not later than the next 
annual convention and recommend to that board a policy of selecting 
future meeting places. 

3. Resolved, that the innovation started last year in which exhibits 
were given a permanent part of the program be continued. 

4. Resolved, that we commend the work of the Membership Committee 
of this and previous years and that next year this committee consider a 
policy by which each member of the organization will be made to feel that 
it is his or her privilege and duty to make personal contact with prospec- 
tive members, convey to them the benefits of belonging to the organiza- 
tion. 

5. Resolved, that we commend the promptness with which the several 
programs of the annual convention started and ended this and last year, 
and we recommend that this policy be continued. 

Signed: 
MARTHA HILDEBRAND1 
C. N. MILs 
Emit S. MAssry 
ERNEST O. BOWER, Chairman 


REPORT OF THE CURRICULUM COMMITTEE 

1. History of The Curriculum Committee. The 1938 session of The 
Central Association of Science and Mathematics Teachers passed a resolu- 
tion calling for the appointment of a Curriculum Committee. The presi- 
dent, Mrs. Marie S. Wilcox, appointed the committee of six members and 
had the consent of each to serve within a few weeks after the 1938 Associa- 
tion meeting. Each member of the committee has contributed his share of 
time and effort to the work of the committee. There have been no resigna- 
tions during the year. 

2. The Purpose of The Committee. The resolution calling for The Cur- 
riculum Committee designated the purpose of the committee to be to 
study curriculums with a view to making better adaptation of the ma- 
terials of instruction to the needs and interests of students. In a letter to 
the committee, Mrs. Wilcox interpreted this as follows: ‘The purpose of 
the committee is to ascertain what experiments and studies pertaining to 
curriculum adjustments in the fields of mathematics and science have been 
recently or are now being made; what constructive results have come from 
such studies; what curriculum problems exist that have not been studied; 
what literature exists on the subject, and where it may be found. The 
Committee will not attempt to build or revise a curriculum in any subject. 
They will rather act as a clearing house to make available to members of 
The Central Association the information mentioned above.’”’ The Com- 
mittee has tried to work in the spirit of this interpretation of the purpose 
of its study. It is too big a program to be completed in one year and much 
yet remains to be done. 

3. How the work of the committee was conducted. Since the members 
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of the committee were not all located at one geographic center, it did not 
some best to call meetings. We therefore did all our work by mail. The 
ready response of the members of the committee to correspondence of the 
chairman made work under these conditions not only possible but pleasant 
and effective. It was decided to send out two questionnaires, one to ele- 
mentary schools and one to high schools and colleges. These were sent to 
small, medium size and large schools so as to get data regarding a variety 
of situations. The questionnaires together with our plan for work con- 
stituted our first report to The Board of Directors. 

4. The questionnaires. It would not seem profitable to reproduce here 
the questionnaires sent out. In general they asked for information regard- 
ing experimental curriculum revisions or modifications, what problems 
these revisions are attempting to solve, what success is attending each 
experiment, and what problems of the curriculum are encountered for 
which no solution has been found. 

5. Response to the questionnaires. About 60 questionnaires were sent 
to representative high schools and colleges and 13 to elementary schools. 
A questionnaire was sent to each member of the Elementary Science Sec- 
tion as indicated in the Year Book. In addition to the generous response to 
these questionnaires, a number of enlightening letters were sent in. In a 
few cases illustrative materials were also sent. It is difficult to generalize 
the results of a study of this nature. One reason for this is that the experi- 
ences of some schools are quite at variance with those of others. Then the 
very nature of an experiment is such that classification and generalization 
are difficult. A few general conclusions seem justified: 

(a) There seems to be some present tendency toward adapting mathe- 
matics and science courses to the needs of the consumer. Some instructors 
are quite conscious of the fact that the average man or woman will have 
little need for technical knowledge but will have much need for an under- 
standing of simple fundamental principles and the ability to think clearly 
about them and use them. 

(b) There is some attempt to cultivate a consciousness of social obliga- 
tion for our natural resources. A few schools are offering courses in con- 
servation. 

(c) There seems a general tendency to organize courses on two or three 
levels of interest and need. This is not always an ability grouping of pupils 
but often a classification on the basis of future needs as consumers or 
users of the subject. 

(d) It is evident that members of The Association are aware of the 
changing needs of people and are conscious of many unsolved problems, 
and that many are trying earnestly to adapt instruction to the new needs 
and to solve the problems that confront them. 

(e) We find no evidence that members of The Association are trying for 
spectacular results or adopting sensational or radical means. All tenden- 
cies to change that have come to the attention of the committee are in the 
nature of evolution. 

6. It would not be possible in a brief report to call attention to all of the 
many interesting facts revealed by the questionnaires, but it seems profit- 
able to point out some of these. The names of schools are given so that 
anyone interested can secure further information by entering into direct 
correspondence. 

John Marshall High School, Cleveland, offers a course in conservation 
with field trips. 

Bellaire High School, Bellaire, Ohio, offers two courses in physics and 
two courses in Chemistry. One course in each subject is for academic pu- 
pils and the other course is for pupils with the layman’s interest in the 
subject. . 
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Wabash High School, Wabash, Indiana, offers a one semester course in 
physics and a one semester course in chemistry in addition to the longer 
courses. The shorter courses are for non-college preparatory pupils. Pho- 
tography is taught in physics. 

Greefifield High School, Greenfield, Ohio, allows pupils in physics and 
chemistry to select some project to be worked out during the year. 

Washington High School, Washington, Illinois, requires all freshmen to 
take a course in practical mathematics. 

The high schools of Rochester, New York, give courses in science spe- 
cially planned for non-college preparatory pupils. They also have courses 
in ornamental horticulture and in photography. 

Fort Collins High School, Fort Collins, Colorado, gives a course in 
senior science. This school places beginning algebra in the tenth year, 
offers a course in home chemistry and a course in biological health for 
girls. The latter course takes up problems in food, sex, etc. 

George Washington High School, Indianapolis, gives a course in re- 
medial arithmetic for pupils with low grade school rating in mathematics 

Pierce School, Chicago, gives a course in home mechanics based on 
scientific principles. 

Edinburg High School, Edinburg, Pa., gives courses in related physics 
and chemistry for industrial arts pupils. 

The Senior High School of Benton Harbor, Michigan, gives one semes- 
ter courses in physics and chemistry. 

Minneapolis. One high school gives a course in senior science. There is 
some tendency for the social sciences to take over certain parts of the 
science courses. 

Teachers College High School, Charleston, Ill., is working to shift em- 
phasis in mathematics from formality to training to think. No mathe- 
matics is required for graduation from this school, but enrollment in math- 
ematics courses increases constantly. 

Drake University, Des Moines, has a complete course in science prob- 
lems from grade one to grade six. This course has been experimentally 
developed. 

Washington High School, East Chicago, Ind., has shifted topics on 
safety from the general science course to the new safety course. The school 
requires one year of general science before physics or chemistry can be 
taken. 

Culver Military Academy, Culver, Indiana, offers a course in social 
biology. The school also gives a drill course in twelfth year mathematics 
in preparation for College Board examinations. In this course solid geome- 
try is given a computational emphasis, little attention being given to for- 
mal proofs. 

Livingston Academy, Livingston, Tenn., teaches photography in the 
chemistry course. 

Milton Academy, Milton, Mass., merges physics and chemistry into a 
unified two year course. This school also offers a course in navigation. 

Boys Technical High School, Milwaukee, offers one semester of qualita- 
tive chemistry, one semester of organic, and two semesters of quantitative 
to prepare boys to become laboratory technicians. Emphasis is on con- 
sumer needs. 

All St. Louis High Schools give a course in senior science and a course in 
advanced general science. 

The junior high school of Sheboygan, Wis., includes in general science 
a two weeks study of trees with field trips. Conservation and photography 
are also taught. 

Bowen High School, Chicago, gives a course in remedial mathematics to 
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prepare for algebra. Teaches radio in connection with physics. Prepares 
posters to show the value of mathematics. 

University High School, Urbana, III., gives remedial arithmetic for those 
who enter with poor preparation. 

University High School, Madison, Wis., lets the pupil select problems 
that are related to his interests. 

Wilson Junior College, Chicago, requires six hours in physical science 
and six hours in biological science for graduation. Offers courses preparing 
pupils to be technicians in physics, chemistry and mathematics. First 
year mathematics is a unified course giving the elements of trigonometry, 
college algebra and analytic geometry. 

Oak park High School, Oak Park, IIl., offers non-laboratory courses in 
biology and physical sciences for those who do not expect to go to college, 
gives short courses in algebra and geometry for slower pupils. 

Senior High School, New Albany, Ind., tried general mathematics for 
retarded pupils but returned to algebra as a better course for slow pupils. 

Superior High School, Superior, Wis., gives a course in senior science for 
pupils who do not take physics or chemistry. In botany teaches floriculture 
and gardening without soil. 

Shortridge High School, Indianapolis, requires two years of high school 
algebra before the pupil is permitted to take college algebra or trigonome- 
try. Gives one year of remedial arithmetic for pupils who have a low rating 
in arithmetic. No algebra and no geometry are required for graduation but 
mathematics enrollment increases constantly. Pupils who expect to take 
engineering or technical training are placed together and advantage is 
taken of their common interest and purpose. One semester of astronomy 
is offered. 

Greenwich High School, Greenwich, N. Y., has a unique work sheet to 
be used in general science. It is divided into three parts: 1. I wonder... 
2.I find that ...3.Itmight be... 

Signed: 
James C. ADELL 
LILLIAN BONDURANT 
R. C. Davis 
James C, FItTZzwATER 
M. L. Witt 
WALTER H. CARNAHAN, Chairman 


BIOLOGY SECTION 


The Biology section was called to order by A. C. Brookley, Chairman. 

The first speaker was Dr. B. J. Luyet, Professor of Biology, St. Louis 
University, St. Louis, Missouri who spoke on “Biological Organization 
and Cell Theory.” The paper will appear in full in a future issue of the 
Journal. Dr. Luyet began his paper by stating that he was going to cele- 
brate the Centennial of the Cell Theory by discarding the theory. Many 
instances were cited from the fields of Botany and Zoology to show that 
the Cell Theory was an inadequate explanation for a basic understanding 
of the vital processes of life. The Cenocytes which are composed of large 
masses of protoplasm show no cellular structures; the Mycetozoa with 
many nuclei but no cell walls; the Phytomycetes in which the vital 
processes carry on the same without cellular structures being present, are 
but a few of the references made. The nuclear-cytoplasmic relationship 
was also questioned in that some blue-green algae and yeast have no 
nucleus but still mitosis will take place. Mrs. Harvey’s work at Princeton 
University in which she removed the nucleus of the cells by centrifuge 
was stated. These cells lived and developed to the gastula stage. The full 
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meaning of the new theory that Dr. Luyet proposed can only be obtained 
by reading it in the entire paper. 

The second speaker was Miss Katherine Pfeifer, Soldan High School, 
St. Louis, St. Louis, Missouri, who told of “*The Biology Club as a Chapter 
of the Junior Academy.” The Junior Academy of St. Louis which is 
affiliated with the Missouri State Academy, is composed of chapters 
from the schools. Each chapter bears the name of some great Scientist. 
There are district and state conventions at which the chapters are repre- 
sented, not only by members but by exhibits of their work. It was inter- 
esting to know of this work being done in St. Louis. 

Mr. R. E. Davis, East High School, Aurora, Illinois, Chairman of the 
nominating committee gave the following report, which was accepted. 

Chairman—A. G. Grosche, Township High School, Waukegan, Illinois. 

V. Chairman— J. W. Rhodes, Senior High School, Beloit, Wisconsin. 

Secretary—John C. Mayfield, University of Chicago High School, Chi- 
cago, Illinois. 

The third speaker was Dr. A. C. Ivy, Professor of Physiology, North- 
western University Medical School, Evanston, Illinois who spoke of ‘“The 
Relation of the Endocrine Glands to Growth and Learning.” This paper 
will be printed in full in a future issue of the Journal. Growth is effected 
not only by the endocrine glands but by heredity, nutrition requirements 
and freedom from infectious diseases. Learning is likewise effected not only 
by the glands of internal secretion, but by heredity, environmental factors, 
and functional thinking habits that are set up by the school usually by the 
Mathematics and Science courses. The two glands most closely associated 
with growth and learning are the Pituitary and the Thyroid. These were 
discussed as to the effects of hypofunctioning and hyperfunctioning on the 
body. The other endocrine glands were given brief mention and the part 
they played if any, in effecting growth and learning. 

LILLIAN BONDURANT, Acting Secretary 


CHEMISTRY SECTION 


One hundred teachers attended the meeting of the chemistry section, 
and profited from the following program. 

The opening feature of this section was the distribution of the science 
project kit prepared under the direction of Miss Ernestine M. J. Long. 

Dr. Malcolm Dole, Associate Professor of Chemistry, Northwestern 
University, discussed the methods and importance of pH and acidity 
measurements. He stated that such methods as conductivity, osmotic 
pressure, and freezing point cannot be used to determine acidity. pH was 
then defined in terms of electromotive force as measured with the hydrogen 
electrode. Since this cell is seldom used in practical situations the recently 
developed glass electrode was described and its advantages were listed. 
pH determinations in blood chemistry and in physiological and biological 
research were described as being of great importance. The tanning in- 
dustry, food processing, and the various ramifications of the meat pack- 
ing industry were mentioned as being deeply concerned with pH measure- 
ments. In conclusion it was stated that small portable glass electrode 
kits are suitable for use in school laboratory measurements and for instruc- 
tional purposes. 

Dr. Fred C. Koch, chairman of the department of Biochemistry, Uni- 
versity of Chicago, described the contributions of chemistry in the field 
of hormones. He traced the development of knowledge in this interesting 
field, including the effects of removal of various glands and of the replenish- 
ing of the products of these glands. The methods by which present knowl- 
edge was developed in spite of previous misconceptions of glandular action 








THE THIRTY-NINTH CONVENTION 63 


and hormone properties were mentioned. Hormones were defined as true 
chemical messengers circulating in the blood stream. These are now being 
studied from many points of view. Slides were used in giving present 
knowledge concerning hormones from the several productive sources, 
from what tissues obtained, name, chemical nature, and physiological 
action. Additional slides illustrated the results of clinical treatments with 
insulin, thyroxin and other hormones. It was pointed out that continuous 
research is providing increasing knowledge of the chemical structure and 
of methods of synthesizing and utilizing the pure substances. Quantitative 
information regarding them is essential. Prepared pure hormones are 
highly useful. It was emphasized that the products of the various glands 
are related as to function, each acting as a brake or stimulus to the others 
to maintain normal balance. Increased knowledge awaits production of 
more of the pure crystalline hormones. 

At this point the program was interrupted for the report by Mr. T. A. 
Nelson, Decatur, Ill. Chairman of the nominating committee and election 
of officers, resulting in election of the following: chairman—Ray C. Soli- 
day, Oak Park-River Forest Twp. H.S., Oak Park IIl., vice-chairman— 
Sherman R. Wilson, Northwestern H.S., Detroit, Michigan, secretary— 
Carrol C. Hall, High School, Springfield, Illinois. 

The philosophy, organization, and operations of the American Institute 
of the City of New York were described by Dr. H. H. Sheldon, managing 
trustee of that organization. The need for appreciation of science for living 
in a mechanized world was emphasized, with the statement that too many 
students do not get this needed appreciation of science in the classroom. 
The American Institute was founded to promote appreciation of science, 
industry, and invention. It is felt that such work is particularly important 
now, as we may be required to furnish a surplus of the best trained sci- 
entists to rebuild Europe. This Institute seeks to cooperate with all club 
movements, supporting local organizations when necessary. Funds are 
provided for this work by leading industrial concerns. In conclusion it was 
announced that business men and motion picture houses in many com- 
munities are now interested in the organization of local science clubs. 

The future of the specialized sciences in the high school was discussed in 
a very interesting panel by Dr. J. O. Frank, Oshkosh, Wisconsin, Theodore 
Kelsey, St. Louis, Martin V. McGill, Lorain, Ohio, Dr. Victor Noll, Michi- 
gan State College, and Sherman R. Wilson of Detroit. This discussion 
clearly showed that wide divergence of opinion so commonly displayed 
whenever leaders in the teaching field get together. One speaker presented 
the belief that chemistry and physics have succeeded in the past and that 
they should be continued much the same in the future. The opposite view 
was taken by another member of the panel, stating that changes are al- 
ready taking place, that chemistry is no longer the same subject as twenty 
years ago, that college entrance is no longer the dominating influence of 
previous years, and that teachers are now more free to meet the real 
needs of the students. It was stated that writers of chemistry texts are 
now trying to meet needs, but each writer emphasizes his own interests 
so that texts are getting increasingly heterogeneous. A fear was expressed 
that teachers, due to their vested interests, may feel unwilling to recog- 
nize and cope with a changing situation and a changing chemistry course. 
One or more of the speakers mentioned the following as trends at present: 

relaxation of college entrance requirements 

tendency in high school to broaden the curriculum and to experiment 

fusion of courses 

formation of a twelve year science program 

elimination of specialized sciences 
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greatly increased emphasis upon health materials in chemistry texts 

overemphasis upon present shortcomings and advantages of suggested 

changes 
It was stated emphatically that there is a great need for cooperation of all 
teachers in improving instruction. 

The final number on the program was a highly instructive treatise on 
the making of laboratory glassware, presented by D. K. York, of the 
Corning Glass Works. 

Ray C. Soiipay, Secretary 
ELEMENTARY SCIENCE SECTION 

The meeting of the Elementary Science Section of the Central Associa- 
tion of Science and Mathematics Teachers at the Morrison Hotel, Chi- 
cago, was called to order by the Chairman, Miss Veva McAtee. The 
minutes of the last meeting were read and approved. The report of the 
Nominating Committee, Miss Mildred Fahy, chairman; Miss Mary Mel- 
rose, and Mr. David Russell, was presented. The following recommenda- 
tions for officers for the coming year were made: Dr. W. C. Croxton, chair- 
man; Miss Mary Melrose, vice-chairman; Mrs. Margaret L. Wilt, secre- 
tary. 

An interesting program followed. Miss Gladys Forler, Director of Sci- 
ence, Atwood School, Shorewood, Wisconsin, spoke on, “The Develop- 
ment of a Unit of Work in Elementary Science.” Her talk included a de- 
scription of the science program of the Shorewood Schools, and was fol- 
lowed by a color motion film entitled, “‘Adventures with Air.”’ 

The second speaker was Dr. Gerald Craig, Columbia University. His 
talk was based on the question, ‘‘Does Elementary Science Teach Chil- 
dren to Think?” He stressed the point that such a question could not be 
answered either in the affirmative or the negative, since there were so 
many different kinds of science teaching. He emphasized that ‘“‘scientific 
method should function in the lives of children.’”” The most important 
question in the classroom is, ‘“‘How do we reach the truth?” rather than 
“What is truth?” 

Miss Rose Lammel of Ohio State University spoke on “‘The Need for 
Methods and Materials in Elementary Science.’’ She brought out the 
fact that much artificial work had resulted in the name of correlation and 
integration. She presented some excellent illustrations of the part science 
might play in large units of work or centers of interest. 

The meeting was adjourned by the chairman at 4:00 p.m. 

About fifty members were present. 

MARGARET L, WILT, Secretary 
GENERAL SCIENCE SECTION 

The meeting was started promptly at two o’clock by chairman, Mr. 
Herbert A. Grabau. About forty-five members were present when the 
meeting opened. 

The first paper read was presented by Mr. Dean Stroud of Amos Hiatt 
Junior High School, Des Moines, Iowa. The title of the paper was “‘Sci- 
ence for Leisure Time as Developed Through Work in the Junior Academy 
of Science,”—but Mr. Stroud explained that his discussion applied only to 
the Junior Academy of Science in Iowa. 

The introductory part of Mr. Stroud’s talk pertained to the historical 
development of Iowa’s Junior Academy of Science. The idea was first pre- 
sented at the 1931 annual meeting of the Iowa State Teachers Association. 
Plans were suggested to a group of teachers interested in Club work who 
had been called together at a luncheon. Publicity spread when these teach- 
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ers went back to their respectives positions and actual affiliation occurred 
in February 1932. When the first annual meeting was held in April 1932 
fifteen Clubs formed the Charter Membership. 216 students were regis- 
tered from the Clubs represented at this meeting. Since the time of that 
beginning the Iowa Senior Academy of Science has fathered the Junior 
Academy through two very able representatives, Dr. C. W. Lantz of the 
Iowa State Teachers College, and Dr. J. C. Gilman of Iowa State College. 

Economic conditions of 1933 curtailed school activities, hence there was 
no increase in the number of clubs registered,—-but the Junior Academy 
‘News Letter” was started regardless of handicaps. Four issues were 
mimeographed and mailed to the membership. Club membership at the 
third annual meeting,—1934,—had increased to 16. A handbook for use of 
Clubs was published during the third year. By the fourth year Club mem- 
bership had increased to 26, and at the beginning of 1936 the number of 
Clubs in the Academy was 32. At the 1937 meeting at Dubuque the report 
showed 26 Clubs in good standing. In these five years of progress no special 
drives were made to enlist new Clubs. However, it is interesting to note 
that the idea spread even to other states. By 1937 twelve states had Junior 
Academies of Science. 

The 1939 meeting at Ames was an wtetnndinn success. The exhibits and 
projects occupied a floor space of more than a thousand square feet. The 
array of projects ranged in size from a small model telegraph to a coal 
mine that was regularly producing miniature loads of coal to be hauled 
away by a miniature electric railway. 

The Junior Academy of Science is accomplishing at least four ob- 
jectives. 

First—It brings an incentive to build projects for exhibition at the an- 

nual convention. 

Second—It induces members to write reports for the convention sessions 

or for the “‘News Letter.” 

Third—The radio broadcasts sponsored by the Academy are such as to 

train in being good listeners. 

Fourth—It develops an interest in community projects. 

The radio programs of the past years have been the nucleus of many 
Club meetings. The special papers prepared for conventions have dealt 
with such topics as “Snakes” ‘Coal Gas,” ‘‘Chemistry in Warfare,” 
“Frogs,” “Absolute Zero” and “‘Blood Pressure.”’ Interest in community 
projects has brought about such well known study projects as Pine Hollow 
natural laboratory of Dubuque,—and the “‘Iowa Insect Survey” directed 
by Dr. H. E. Jaques of lowa Wesleyan College. And,— Mr. Stroud pointed 
out, the most showy one of the four,—the project work for the annual 
convention,—might be made more real to his audience if he showed some 
movie records of the Conventions. 

He concluded his paper by taking us on a fifteen minute motion picture 
tour giving us a picture record of some of the annual meetings and Club 
activities. 

Following Mr. Stroud’s talk, the Chairman, Mr. Grabau introduced be- 
fore the section an outline of some General Science work done by Mr. 
Kenneth E. Vordenberg. Mr. Vordenberg is from Washington Junior 
High School of Cincinnati, Ohio. The title of his outline is ‘Instructional 
Materials for General Science.’ Copies of the 18 page outline were passed 
out to all persons present. 

While these copies were being distributed, attendance slips, which were 
passed out by the secretary at the opening of the meeting, were collected 
to obtain the names of all those present. These attendance slips were 
promptly turned over to the nominating committee. 
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The second speaker on the program was Mr. Willard J. Combs, Director 
of Aeronautics, North High School, Des Moines, Iowa. His topic, ‘‘The 
Flying Telephone as Used in Aeronautics’’ was presented by only a paper, 
for Mr. Combs suffered a handicap of not having all of his equipment 
available. Mr. Combs had intended to fly from Des Moines bringing in the 
plane special equipment and movies to be used with his talk,—but the air 
port at Des Moines burned on the night before he was to depart. Mr. 
Combs was able to get to the meeting but without his regular illustrative 
materials. 

Mr. Combs stated that the proper use of radio has proven an aid to air 
navigation in three ways. As an aid, First—In communication between 
ground and plane, between plane and plane, and between plane and 
ground. Second—lIn flying the beam, or traveling without visual contact 
with the ground between predetermined points. And Third—In the use of 
proper homing or radio compass equipment, using any source of radio 
energy toward which the airplane may be definitely flown. 

He pointed out that the present established airway system in the 
United States provides many directional transmitters or beams which 
make available their signals to the private flyer as well as the transport 
operator. 

The most important of the three (above mentioned) aids is the direc- 
tional radio transmitter. It supplies energy to electric loop conductors 
placed at right angles to each other. These loop conductors furnish an 
electric pattern shaped like a figure eight. They are energized alter 
nately so that the Morse code letter N may be going out to the right of 
the fliers course from the right transmitter loop while the letter A may be 
energizing the field to the left of his course. Thus the pilot receiving a strong 
signal of N may know that he is getting off his course to the right. By 
this method of emitting directional energy the lines of force are such that 
the pilot finds a zone of silence when he gets directly over the transmitting 
station. 

A nondirectional transmitter such as any broadcasting station is of aid 
to plane navigators if their plane is equipped with a homing device such as 
a radio compass. With this device the indicator remains centered as long as 
the pilot is flying directly toward the transmitting station. Some planes are 
equipped with rotatable loop antenna through which the pilot may judge 
his position. By rotating the loop to points of maximum intensity the pilot 
can determine his position with respect to certain broadcasting stations. 
Such equipment is referred to as a radio direction finder. To use these de- 
vices however, the pilot must be familiar with the location of broadcasting 
antenna which are often placed several miles outside the city limits. Inter- 
ference factors common to radio transmitting must also be known by 
pilots. 

In addition to direction finding equipment the pilot finds it convenient 
to take along a small portable radio. Much valuable data is obtained from 
both ground and aircraft stations. Wind shifts and other weather indica- 
tions are being given out constantly. 

Before introducing the last speaker Mr. Grabau called on Mr. Carl F. 
Hanske, Chairman of the Nominating Committee, to make a report. A 
motion was made and seconded that Mr. Hanske’s report be accepted and 
that the people whose names were submitted be made our officers for the 
coming year. The motion carried. The following were elected 

Chairman—R. Emerson Park, Oak Park, IIl. 

V-Chairman—Chas. W. Franklin, Kokomo, Ind. 

Secretary—Joseph E. Dickman, Chicago, II]. 

The last speaker, Mr. Donald D. Pettit, Staff Lecturer, University High 
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School, lowa City, Iowa, presented the results of a study entitled ‘‘The 
Content of Junior High School Science as Reflected in Current Text- 
books and State Courses of Study.”’ 

Mr. Pettit made his talk very informal. Having been laid up in the hos- 
pital for the week preceding Thanksgiving he did not have the summary of 
his study quite completed. Most of the tabulations were ready however. 
He passed out copies of a six page tabulations folder from which data 
could be cited in following his discourse. 

Mr. Pettit spent most of his time discussing the analysis of Science text 
books written for grades seven to twelve inclusive. He said that in the 
study an attempt was made to obtain the chief science source materials 
that are being used in the teaching of science courses in grades seven to 
twelve. Finding the text books are most frequently used as guides for the 
courses the study practically resolved itself into a study of texts. The books 
of each grade level were compared as to nature of units, frequency of topics 
types of topics, nature and number of fundamental concepts,—and,—if 
the same topics and concepts occurred at different levels—how concepts 
were recognized as being of unequal difficulty. 

Mr. Pettit’s chief conclusions seemed to be—(1) There is a distinct lack 
of uniformity at any grade level; (2) There isa marked lack of agreement 
on the level of difficulty of different concepts. (Out of 650 different con- 
cepts only 86 were common to all texts.) 

R. EMERSON Park, Secretary 


GEOGRAPHY SECTION 


Officers Elected 

Chairman—Mrs. Katherine Isenbarger, 2200 Greenleaf Ave., Chicago. 

Vice-chairman— Miss Helen Turner, Oak Park High School, Oak Park, 
[llinois. 

Secretary—G. M. Braithwaite, Centennial High School, Decatur, 
Illinois. 

Attendance—30. 

Program 
Program by Exhibitors 

The Presence of Maps in Geography Instruction was given by R. H. 
Redfield of A. J. Nystrom and Company. 

Classroom Enrichment—This paper on the geographic use of pictures 
was presented by Esther M. Bjoland. 


Section Program 
g 


Some Problems Confronting the Teacher of Geography. In this address 
Dr. Branom urged that the chief aim of education is to get our people to 
understand and practice American democracy. In presenting the part that 
geography is to play in the whole field of education, he gave the following 
points: 

1. Knowledge of natural environment gives insight into human activi- 

ties. 

2. The future of our country depends largely upon the conservation of 
our natural resources. Geography should help the pupils to under- 
stand the problems of conservation and give them a desire to practice 
conservation. 

3. Tests in geography should cover information, progress in the study, 
methods, and attitudes. 

Relation between High School and College Geography. In this paper by 

Edith Gladfelter there was emphasized the importance of physiography in 
geographic training. Boys and girls like the physical elements of geogra- 
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phy, such as mountains, caves, running water, and valleys. The author 
gave a very much needed warning against the overemphasis of the social 
aspects of geography and the consequent neglect of the physiographic 
elements. She also stressed the opportunity in geography of helping stu- 
dents to see the beauty of land forms. 

The Geographer, the Land, and the People-—Dr. Helen Strong presented 
this subject in a pleasant, conversational manner. The topic emphasized in 
her presentation was conservation of soil and sub-surface water. This was 
followed by an interesting discussion. 

ETHEL L. MILLs. 
FRED J. BREEZE, Temporary Secretary 


MATHEMATICS SECTION 


The Mathematics Section was called to order in the Casino, lower lobby 
of the Hotel Morrison at 2:15 p.m. November 24, 1939 by Mr. J. J. 
Urbaneck, Chairman. The Secretary, Martha Hunt, and the Vice-chair- 
man, Ida D. Fogelson, were present. 

The first subject, “‘Functional Thinking,” was discussed in a most in- 
teresting manner by Dr. E. R. Hedrick, Vice-president and Provost of the 
University of California at Los Angeles. 

Although this is an old subject, Dr. Hedrick insisted:—(1) Its im- 
portance warrants more emphasis being placed upon it throughout all 
mathematical teaching—from the lowest grade to the highest. While every 
text book claims to emphasize such thinking, it sometimes does not appear 
beyond the preface. 

(2) Many people are not able to think functionally in solving practical 
problems of vital concern to them. 

(3) Qualitative functional thinking asks ‘“*‘What is the dependence of 
one thing upon another?’’ Quantitative functional thinking obtains the 
exact law governing such dependence. 

(4) A great deal of thmking in the outside world is qualitative functional 
thinking. Such thinking occurs throughout a mathematical course if 
teachers do not suppress it. When a pupil says “If you will help me get 
the equation, I can solve it,’’ he wants the teacher to do the thinking and 
he’ll do the mathematics. 

(5) Every problem that leads pupils to think out the functional rela- 
tions of quantities will result in real thinking. 

Dr. Hedrick insisted that the importance and pervading influence of 
such thinking in practical living as well as in all problems in Mathematics 
cannot be overemphasized. 

The second speaker was Professor Raleigh Schorling, Head of the De- 
partment of Mathematics in the University High School, University of 
Michigan at Ann Arbor. The subject of his paper was ‘‘The Contribution 
of Mathematics to General Education.” 

Professor Schorling discussed quite fully the place of Mathematics in 
the education of those pupils who do not study a systematic course in 
Mathematics in the senior high school, or courses in college that involve 
technical mathematical training. In describing this group he called our 
attention to the following facts: 

(1) We are dealing with a very large fraction of high school pupils. 

(2) The group contains unadjusted pupils and many of the lower levels 
of intelligence. 

(3) The new curriculum reform has resulted from the present curriculum 
not being adjusted to this group. 

(4) The education of this group is of extreme importance. This new 
curriculum should be designed to give the pupil:—effective skills in com- 
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putation; the control of basic concepts that lead to the understanding of 
the reader of the public press; such information as will give a maximum 
security to a family with a given income; and improvement in reflective 
thinking. 

Professor Schorling explained quite clearly how all these objectives 
may be attained if the proper curriculum is in the hands, at all times, of 
well-informed and well-trained teachers. 

The next subject, ‘Issues Raised by Recent Reports on the Mathe- 
matics Curriculum,’’ was discussed by Dr. Maurice Hartung, Associate 
Director, Progressive Education Association, University of Chicago. 

Miss Inez Morris of the Indiana State Teachers’ College at Terre Haute 
presented copies of a complete bibliography of ‘Materials and Equip- 
ment in the Teaching of Mathematics.”” Miss Morris had compiled this 
bibliography for the Instructional Materials Committee. 

The nominating committee for the Mathematics Section was composed 
of Mr. Glenn F. Hewitt, Chairman, Mr. Joseph A. Nyberg and Miss 
Frances J. Hubler—all of Chicago High Schools. The report of this com- 
mittee was accepted. The officers for next year are: Chairman, Mr. F. W. 
Runge, Evanston Commercial High School; Vice-chairman, Mr. H. Glenn 
Ayre, Western Illinois State Teachers College, Macomb, Illinois; Secre- 
tary, Miss Agnes MacNeish, Tilden Technical High School, Chicago, 
Illinois. 

The last number on the program was presented by a representative of 
Lafayette Instruments, Inc. and was a demonstration of the use of Modern 
apparatus in teaching “Practical Mathematics.” 

MartHa Hunt, Secretary 
PHYSICS SECTION 

The meeting of the Physics section of the Central Association of Science 
and Mathematics Teacher’s Convention convened at 2 p.m., November 
24, 1939, in the Roosevelt room of the Morrison Hotel, Chicago, Illinois. 

All the officers were present, namely, Mr. Ray Lambert, Chairman; 
Mr. 0. C. Osborn, Vice Chairman; and Mr. George E. O. Peterson, 
Secretary. 

For the ensuing year, the nominating committee, composed of Mr. 
Ersie S. Martin, chairman; Mr. Elmer E. Burns, Mr. Charles W. Hill, and 
Mr. Kenneth Vordenberg, recommended to the Physics section the names 
of the following men for the respective offices: Mr. O. C. Osborn, teacher 
of Physics at Central Senior High School, South Bend, Indiana, Chairman; 
Mr. George E. O. Peterson, teacher of Physics at Schurz High School, 
Chicago, Illinois, Vice Chairman; and Mr. C. O. Bower, teacher of Physics 
at East Technical High School, Cleveland, Ohio, Secretary. 

A motion was made and seconded that the above nominations be ac- 
cepted and the secretary cast the ballot in favor of the named candidates 
to serve for the year of 1940. 

Physics teachers as a whole have felt that something should be done to 
revitalize the subject of Physics in order to meet the needs of youth today 
in general education. Therefore a motion was made and seconded that an 
Educational Physics Committee be appointed to study this problem in 
cooperation with the American Association of Physics Teachers and other 
agencies. The Chairman of the Physics section appointed Dr. Glen W. 
Warner as Chairman of this committee and power was given to him to 
select his co-workers. 

Another item of business was a report from the Committee on Books for 
the High School Physics Library headed by Mr. Elmer E. Burns, 3515 
Home Avenue, Berwyn, Illinois. This committee suggested fourteen types 
of books and gave some examples with annotations and also submitted the 
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following questionnaire to the members present at the Physics section 
meeting. 
1) Do you think such a list as the one proposed would be of real value 
to the schools? 
2) In which types of books are you most interested? 
3) Give titles and, if possible, the names of author and publisher of 
any books you found of value for supplementary reading, together with the 
comments on these books. 
4) Do you assign reading in these books or do you make it optional with 
the pupils? 
The report of Mr. Elmer E. Burns was accepted and his committee was 
authorized to continue another year. The committee is as follows: 
1. Mr. Elmer E. Burns, Chairman 
3515 Home Avenue, Berwyn, Illinois 

2. Mr. K. E. Vordenberg, Washington Junior High School 
Cincinnati, Ohio. 

3. R. B. Zika, Englewood High School 
Chicago, Illinois. 

At the Physics section meeting there were presented four interesting 
papers on the following subjects: 

1. “Physics in General Education,” by Dr. Louis M. Heil, Associate 

Professor of Education, University of Chicago. 
. “Physics as a Career,” by Dr. Wells, Associate Professor of Physics, 
University of Cincinnati. 
3. “Forward Looking Steps in the Teaching of Physics,’ by Dr. S. R. 
Powers, Teachers College, Columbia University, New York City. 
4. “The Selection of Apparatus for High School Physics,” by Philip 
Tapley, Tilden High School, Chicago, Illinois. 

The purpose of Dr. Heil’s paper was to show (1) How the problem of 
Physics instruction for general education differs from the problem of such 
instruction for more specialized education. (2) To point out the necessity 
for the selection of criteria which may be used as guides in the selection of 
those elements of physics as well as modes of instruction for purposes of 
general education. 

(3) To indicate some critera which may be used as a device for the de- 
velopment of a course in physics for purposes of general education to- 
gether with examples of some of the content and methods of instruction 
which such criteria seem to suggest. 

Some possible criteria or guides for the development of a course in 
physics for general education as given by Dr. Heil are 


bdo 


(1) First Type: Living aspects. 
(a) Physical health, mental health. 
(b) Maturing philosophy and world picture. 
(c) Use of leisure time. 
(d) Social responsibility. 
(e) Purchase and use of goods and services. 
(f) Vocational orientation and preparation. 


(II) Second Type: Phases of personality. 
(a) Reflective thinking. 
(b) Social sensitivity. 
(c) Initiative. 
(d) Creativeness. 
(e) Appreciation. 
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Several examples of subject matter selected from physics were cited to 
show how some of the elements of physics and methods of instruction may 
be brought together to realize the two great types of criteria. 

Dr. Wells, in his paper, pointed out the fact that there are unlimited 
opportunities for physicists in industry, in government, and in teaching. 
“Physics as a Career’ was a strong and enlightening paper and was an 
interesting contrast to that of ‘Physics in General Education.” The former 
dealing with the preparation of physicists and their opportunities as pro- 
ducers, while the latter dealt with the training of individuals to become 
useful citizens and intelligent consumers. 

In the paper by Dr. S. R. Powers, it was stated that if the instructional 
materials in any given science was not selected for the purpose of minis- 
tering to the needs of students in every day living, that science will drop 
out of the curriculum. It was said that many physics teachers received 
most of their training in departments of physics, mathematics, and in en- 
gineering and after completion of such training just happen to go into 
teaching and that these teachers had difficulties in putting the subject of 
physics over to the students, because they did not recognize the various 
student needs or did not know how to fit the subject matter to the needs 
of the individual students. Another point of emphasis was that society 
places a great responsibility upon the physics teacher and if a student fails, 
it is the teacher who failed, not the student. Therefore it behooves every 
physics teacher to take inventory of himself, of the instructional materials, 
and the needs of students, to that end when a student passes a test it is a 
measure of the teacher’s success in adapting the science of physics to the 
students’ individual needs. 

Mr. Philip Tapley gave some suggestions on the selection and storage 
of physics apparatus and also demonstrated some new types of apparatus. 
He pointed out that a piece of apparatus should be simple and not have 
too many gadgets which distract the attention of the student from the 
physical principle involved in a given experiment for which the apparatus 
is used. Then too, physical apparatus that have fasteners, like binding 
posts, wing nuts, etc., ought to be so fixed that they cannot be removed 
from the apparatus and become lost. Each member of the Physics section 
received a booklet which is a compilation of sheets of descriptive matter 
with pictures on suggested standard equipment for a Physics laboratory. 
These sheets were furnished through the courtesy of the W. M. Welsh 
Scientific Co., Central Scientific Co., and the Chicago Apparatus Co. 

Some of the new types of apparatus shown are as follows: 

1) New Boyle’s Law Apparatus, a device which does not require calcula- 
tions first before a point can be located ona graph sheet. 

2) New Tesla Coil. 

3) Seconds Clocks (large scale). 

4) New type of Tuning Forks. 

5) Large scale apparatus to demonstrate Bernoulli’s Principle. 

Time did not permit the demonstration of many pieces of apparatus or 
to mention some of the ideas contributed by some of the teachers of the 
Chicago Physics Teachers Association in regard to the demonstration of 
certain physical principles. 

Charles Kruse of the Milwaukee Vocational School, Milwaukee, Wis- 
consin, gave a demonstration lecture on the Magnetic Soectrum. He was 
sponsored by the Central Scientific Co. 

A vote of appreciation was extended to all the speakers on the Physics 
program. 

GEorGE E. O. Peterson, Secretary 
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JUNIOR COLLEGE GROUP 


The second meeting of the Junior College Group in the history of the 
Association was called to order at 10:35 a.m. by Jerome Isenbarger, 
Wright Junior College, Chicago. 

The first speaker on the program was Dr. George Skewes, Head of 
the Department of Education, State Teachers College, Mayville, North 
Dakota. The subject of his discussion was ‘Maintaining the Scientific 
Attitude in Science Survey Courses.” 

The speaker stated that experience in teaching beginning college stu- 
dents leads to the belief that students are ignorant of basic scientific in- 
formation regarding commonplace matters. This information is too often 
taken for granted by teachers. In organizing new courses the question is, 
“What knowledge is of most worth?” We are apt to include too much in the 
course, trying to hit all the “high spots’ and important theories and 
spread the information too thin. 

Types of learning were given in outline as follows: (1) Sensory experi- 
ence, (2) Observing others, (3) From oral and written accounts of others, 
(4) From reproductions, (5) Abstract or reflective thinking. In survey 
courses there is danger of using the third type predominantly. Difficulties 
involved in the third type in surveys are: the vocabulary may be mean- 
ingless; information given out may be erroneous; misconceptions may re- 
sult from use of pictures and diagrams. The speaker has strenuous objec- 
tions to making these generalized courses textbook courses, for sensory 
experience should play an important part in learning. 

Development of the scientific attitude in students may be encouraged 
by the solution of problems in their own environment. Emphasis should 
be placed on the proper place of concepts in a variety of situations in the 
solution of these problems. 

The second speaker was Dr. Joseph M. Schwab, Instructor in Biology, 
University of Chicago, who spoke on ‘Scientific Knowledge and Human 
Action.”’ Dr. Schwab assumed that as teachers we are interested both pro- 
fessionally and personally in the guidance of human action. Since teaching 
is bound to affect decision making we must be concerned with the effect 
of the knowledge we present on making of decisions by students. Our 
problem is what kind of knowledge do we have to have to make proper 
choices and how are we going to get such knowledge. Dr. Schwab then 
discussed the significance of the philosophies of Hedonism and Freudian- 
ism as they related to the problem. 

“Science,”’ states Dr. Schwab, ‘“‘will tell us where various roads will 
lead us.’’ But how are we going to know which road is the best to take. 
Those who hold to the opinion theory would say anyone’s idea is as good 
as any one else’s idea and act accordingly, but this leads to anarchy. To 
compromise is often to sacrifice the essential unity of a plan of action. 
However, the essence of a democratic technique is not to hold an opinion, 
but to express it. 

Dr. Schwab closed by saying that we as teachers should be interested 
in finding a sound basis for ethical judgment, that the most important 
part of experimental results of science is the generalization that can be 
drawn in an attempt to guide human action. 

The last speaker was Dr. F. K. Edmondson, Instructor in Astronomy, 
Indiana University, on “‘Modern Views on Structure of the Universe.”’ 
Dr. Edmondson opened his address by giving an account of recent im- 
provements in astronomical equipment which will make possible study of 
the north polar region which region is used to establish standards of stellar 
brightness. 

Methods of study of the structure of the Milky Way were presented, 
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in which difficulties in the penetration of dark clouds obscuring the stars 
behind them were overcome. Mathematical formulae were presented as 
corrections of star counts in those areas whose visibility was decreased by 
the dark clouds. Dark clouds are interstellar dust that cause star light to 
shine through as red light. Attempts are being made to determine the 
density of clouds by degree of redness of the light which shines through 
them. 

From star counts and measurements of extent and density of dark 
clouds and by use of mathematical formulae, a fairly accurate idea of the 
nature of our stellar system can be formulated. 

Adjournment—12:30 p.m. 
W. Henry LeiGu, Secretary 


ANNUAL REPORT OF THE CONSERVATION 
COMMITTEE 


CENTRAL ASSOCIATION OF SCIENCE AND 
MATHEMATICS TEACHERS, INC. 
NOVEMBER 24, 1939 
A Virat Issue in ScrENcCE EpuCATION—CONSERVATION* 

The meaning of the issue. Our natural resources are basic to the con- 
tinued welfare of society. Only in so far as these resources are studied to 
determine their extent, the rate of consumption, and the degree to which 
they may be conserved and renewed, can we say that the fundamentals of 
a balanced program of living are understood. May we as educators think 
of a society so planned that the rate of consumption of natural resources 
is balanced against known supplies? Dare we even go one step further and 
think of checking the resources of our environment over to the next gen- 
eration with restorations having been made, where possible, in excess of 
actual consumption. The continued common good of mankind is thus the key- 
note to the conservation movement! 

Wake up or you won't live! A reputable authority in science has predicted 
that unless, through conservation, we stem the tide of the tremendous rate 
of exhaustion of our natural resources, we may face starvation within the 
next fifty years. The soil is the basic resource! Yet it is estimated that 
50,000,000 acres in the United States are virtually useless for further crop 
production because of deep gullying or severe wind erosion, and that, in 
addition, approximately 830,000,000 acres have been affected by destruc- 
tive gullying and sheet erosion. 

The United States Forest Service reports there are, on the average, 
156,000 forest fires annually, and at least 85% of them are avoidable. On 
the average these burn over more than 40,000,000 acres of land. They have 
contributed, furthermore, to the unproductive nature of 81,000,000 acres 
of land formerly forested, which Nature, apparently, cannot reforest with- 
out assistance. 

Closely allied with the problems of soil erosion and the denuding of the 
land are the problems of the: 

1. Maintenance of the sweet-water table. 

2. Reclamation of deserts, swamps and overflow lands. 

Then too, the conservation of our minerals, metals, oils, and gases can- 
not be minimized. 

The conservation movement. On May 13, 1908 a White House conference 


* Certain statements and statistics have been taken from Parkins and Whitaker's book Our Natural 
Resources and Their Conservation, 1939. 
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was called by President Theodore Roosevelt to study the problem of con- 
servation. This was the first time in the history of the United States that 
the governors of the several states had been called together to study a 
problem of national welfare. The nation was thus aroused and we see today 
through the organization of C.C.C. camps, the establishment of 500 fed- 
eral soil conservation projects, the work of the National Wildlife Federa- 
tion and its affiliated associations and the programs of many other 
national, state and local associations of a recreation and conservation na- 
ture, that conservation is one of the most pressing of our social issues. 

The implications for science education. The developing trend in science 
education today is towards the organization of science materials around 
problems that are personally and socially significant. Hence conservation 
comes as one of the most sweeping and refreshing innovations in the plan- 
ning of a functional program in science. 

In the past, the attack, in the class room upon the problem of conserva- 
tion has been frequently incidental and accidental. Today we see science 
educators coming to grips directly with the issue. Source units are being 
built. Experimental courses, too, in conservation are being tried. The 
specific challenged in science education is to: 

1. Present pertinent conservation facts. 

2. Develop the principles of conservation. 

3. Develop conservation-mindedness and functional attitudes. 

The so-called ‘‘text book class room’ approach and the ‘“‘pouring in of 
information” technic will be ineffective if used solely as teaching methods. 
Field camps, field trips, and field projects must become a part of the train- 
ing of both teachers and students if conservation-mindedness and func- 
tional attitudes are to result. 

THE CONSERVATION COMMITTEE 
Membership 

1. Frank, O. D. 

University High School, Chicago, Illinois 

2. Hovey, E. C. 

John Marshall High School, Cleveland, Ohio 
3. Potzger, J. E. 

Butler University, Indianapolis, Indiana 
4. Wilkins, Henry C. 

Central High School, Superior, Wisconsin 
. Baker, Arthur O., Chairman 

John Marshall High School, Cleveland, Ohio 
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Associate Members 
Excellent suggestions and direct assistance in the preparation of this 
report have been given by: 
1. Bemisdorfer, Franklin R. 
John Marshall High School 
Cleveland, Ohio 
2. Metcalf, Harold H. 
Oak Park High School 
Oak Park, Illinois 
3. Neal, Nathan A. 
James Ford Rhodes High School 
Cleveland, Ohio 
4. Strong, Helen M. 
Soil Conservation Service 
United States Department of Agriculture 
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5. Whitaker, J. R. 


University of Wisconsin 
Madison, Wisconsin 


Activities of the Committee 

The committee this year has attempted a survey, with the intent of 
summarizing, in a brief way, some of the outstanding approaches to the 
problem. The tasks attempted were as follows: 

1. The collecting and annotating of samples of courses of study in con- 


2. 


3. 


4. 


5. 


servation from all of the forty-eight states, if such courses existed. 
E. C. Hovey 

The studying and summarizing of state legislation of a conservation 
nature in each of the forty-eight states. H. C. Wilkins 

The studying and summarizing of federal activities pertaining to con- 
servation. O. D. Frank 

The studying and summarizing of the work of the better known con- 
servation organizations. Arthur O. Baker 

The preparing of a bibliography of the best current literature per- 
taining to this subject. J. E. Potzger 


Looking ahead. Our survey this year is, no doubt, somewhat incomplete. 
Perhaps all or certain pertinent parts of this research should be continued. 
Then, too, the committee may wish to consider next year such topics rela- 
tive to conservation as: 


We wwe 


6. 


The development of source units. 


. Outlining special topics for teaching purposes. 
. Drafting an experimental course of study. 
. Studying and listing specific teaching objectives. 


Surveying teaching aids such as films, slides, bulletins, apparatus, and 
federal, state, and local resources which may be utilized. 
Restricting our study to limited areas such as: 

a. Soil erosion—contour farming—land use. 

b. Conservation of wildlife. 

c. The community forest movement. 

d. Conserving metals, minerals, petroleum, and natural gases. 

e. Reclamation projects. 

f. Propagation of water fowl. 

g. Stream pollution. 

Considering the topic ‘‘The conservation of human life and energy.” 


SURVEY OF CONSERVATION TEACHING 
Prepared by E. C. Hovey, Teacher of Conservation, 
John Marshall High School, Cleveland, Ohio 


In an attempt to survey the nature and extent of conservation teaching 
in the United States, an inquiry was sent to the directors of education of 
each state, asking for information regarding 


1. 


Laws relating to the teaching of conservation, 


2. Courses of study in conservation prepared by the state, 


3. 


Actual progress in conservation teaching. 


While only a 75% return was secured, the tone of these responses indicates 
a keen and growing interest in conservation education in all parts of 


America. 
1. At least three states have laws making conservation study compul- 


sory. 


2. Nineteen others issue courses of study or outlines for conservation 


study. 
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3. Five other states mention that conservation is being taught without 
authorization or assistance from the state. 
It is probable also that this condition exists in many other states whose 
brief replies gave no information as to the science teaching done there. 

The teaching of conservation information and the development of de- 
sirable attitudes may be roughly classified into three types: 

1. That given incidentally, or as a main objective of another course 

(usually natural or social science). 

2. Through special courses devoted only to conservation (usually in the 

junior or senior high school). 

3. Through conservation activities (such as Arbor and Bird Day, and 

nature clubs). 
There are many arguments for each method of presentation and it seems 
likely that as conservation teaching becomes universal these methods will 
be integrated into one inclusive program. It may be argued from this that 
all science teaching could be included under the designation of conserva- 
tion. Even the widespread use of the term “conservation” helps emphasize 
its importance and popularity. 

Virginia leads the states by giving conservation the most important 
position at the head of its “‘Major Functions of Social Living’ which are 
the basis of study throughout the entire curriculum. Including the conSer- 
vation of human life it rightfully deserves this position, and the time may 
soon come when all educational leaders will put it there. Florida is also 
among the forefront in broad conservation education by including it in 
the first nine years of natural science study and in the twelfth year civics. 
In Wisconsin conservation is also compulsory and is included by close 
integration with all the other courses in elementary and high schools. This 
integration is assisted by a pair of excellent manuals of graded materials 
for the two schools. Arkansas also has a law making the teaching of con- 
servation mandatory in high school. 

Nineteen states have no legal requirement of conservation instruction 
but strongly encourage it by publishing booklets and courses of study. 
These books are for use in conjunction with established courses, or in club 
activities. They may also be used for special events such as Arbor Day or 
Conservation Week. Only Mississippi has an outline for a distinct course 
in conservation, a senior high school course in forestry. This state also en- 
courages conservation in elementary science courses. Vermont and Oregon 
have issued spendid outlines for a conservation unit in social science 
classes. Pennsylvania has issued a very attractive and informative booklet 
on the whole field of conservation, and Ohio has developed a complete se- 
ries of illustrated study guides for all grades, suited for the seasons of the 
year. The conservation department of Tennessee has been very active in 
presenting conservation materials before its schools and developing study 
helps and activities. They are definitely opposed to specialized courses. 

While this brief compilation of statistics would indicate that only 
twenty-six states are interested in conservation teaching, an excellent 
inventory of the work done in Michigan schools gives a picture much 
more true to the actual conditions. In this state, without legal provision 
or a state course of study, thirty-one schools voluntarily report active 
teaching of conservation. Five schools offer courses devoted wholly to 
conservation, three in high school and two in two or three junior high 
grades. In five schools conservation instruction is given all pupils enrolled. 
Eleven schools report well organized courses of study in conservation. No 
idea is given of the accuracy or completeness of this picture and it is 
probable that, in many of the states, blessed with a remaining portion of 
their natural resources, and an alert department of conservation, as good 
a showing could be made. 
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In this report, no attempt has been made to survey the amount of club 
work nor the number of teachers receiving conservation training. Making 
a conservative allowance for these factors, it is probably safe to say that 
one half of all pupils in school today learn something of conservation 
ideals. 


REPORT ON CONSERVATION LAWS IN THE VARIOUS STATES 
Prepared by R. C. WiLktins, Central High School, 
Superior, Wisconsin 


The task of studying and summarizing the conservation laws in all the 
States is obviously a big task and would require too much space for a 
detailed report. 

Requests for copies of recent conservation laws were sent to each State. 
Thirty-six States responded, some with several bulky booklets, others with 
one or two small leaflets. Those States which sent no material promised to 
send something later. The collection of laws might be valuable to keep, as 
the United States Government informed me that they did not have copies 
of all these laws. 


Pur pose 

The purpose of conservation is well expressed in the Wisconsin bulletin 
as follows: ‘‘To protect, develop and use forests, fish, game lakes, streams, 
soil, plant life, flowers, and other outdoor resources. Also to control 
floods, protect dams and to protect and promote the health, safety, and 
general welfare of the people.” 

The laws might be divided into two large areas. Those dealing with 
living things, mostly wild life, and those dealing with soil conservation. 
An outline of the recent soil conservation laws is given below. The govern- 
ment has led the way here in a very promising manner. 


The Standard State Soil Conservation Districts Law 


When Congress provided by law for the National Erosion Control 
Program of the Soil Conservation Service of the United States Depart- 
ment of Agriculture, it recognized that the program of the Service could 
not, by itself, solve the serious erosion problem of the Nation. Accord- 
ingly, Section 3 of the Federal Statute as approved April 7, 1935, author- 
ized the Secretary of Agriculture to require the enactment of suitable 
supplementing State legislation as a condition to the expenditure of 
Federal funds for erosion control operations in any State. 

Since July 1, 1937, thirty-six States have enacted soil conservation 
districts laws providing for the creation of soil conservation districts for 
the prevention and control of erosion and the conservation of soil and soil 
resources. These laws for the most part are patterned after the Standard 
State Soil Conservation Districts Law which was prepared by the De- 
partment of Agriculture in 1936 at the request of a number of States, 
and which was submitted by the President of the United States to the 
governors of the respective States as a suggestion of what might con- 
stitute appropriate State legislation in the field of erosion control. 

The Standard State Soil Conservation Districts Law provides a pro- 
cedure whereby soil conservation districts may be created as political 
subdivisions of the State, somewhat similar in character to counties and 
municipalities. The enactment of the statute, however, does not compel 
the organization of districts—it merely makes such organization possible 
when and if the farmers themselves desire such organization. The dis- 
tricts, when created, are authorized to exercise, in the main, two types of 
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powers: first, the power to assist farmers and ranchers to establish meas 
ures and practices on their farms which will aid in the prevention and 
control of erosion; and, second, the power to prescribe land-use regulations 
in the interest of the prevention and control of erosion, such regulations 
to have the force and effect of law within the district. Under the first type 
of power, the district is authorized to assist farmers in carrying out soil 
conservation operations on their land, such as contour cultivation, strip 
cropping, terracing, and contour furrowing or ridging of pastures, or to 
employ any other wise husbandry practices which will aid in the mitiga 
tion of erosion. 

Under the second type of authority, the district may formulate, when 
the farmers so demand, land-use regulations governing the use and man 
agement of the land within the district. The land-use regulations may not 
be enacted into law, however, until they have been submitted to the 
farmers of the district and approved by them in a referendum vote. 
These regulations need not be enacted as soon as a district is organized; 
in fact, a district may function indefinitely without need of such regula 
tions governing the use of land. 

Under the Standard State Soil Conservation Districts Law, provision 
is made for the establishment of a State soil conservation committee 
consisting of three to five members to be selected from such officers as the 
director of the State extension service, the director of the State experi 
mental station, agricultural experiment station, the State conservation 
commissioner, the commissioner of agriculture; a representative of the 
State planning board or such other similar State officials as are by virtue 
of their offices qualified and equipped with the technical and administra 
tive skill necessary to assist in the organization and administration of 
soil conservation districts which may be created under the act. It is the 
responsibility of this committee to administer the procedures involved in 
the creation of districts, assist the supervisors of the various districts, 
encourage the organization of districts where needed, facilitate an inter 
change of advice and experience between districts, and coordinate the 
programs of the several districts in the State ‘‘so far as this may be done 
by advice and consultation.” Each district when created is an independent 
political subdivision of the State, and is not subject to the State soil con 
servation committee or any other State or Federal agency, or instru 
mentality. 

The initial step in the organization of a soil conservation district under 
the Standard State Soil Conservation Districts Law is the filing of a 
petition. It provides that any 25 land occupiers may file a petition with 
the State soil conservation committee requesting the establishment of a 
district. A land occupier is defined in the Standard Act to include ‘‘any 
person, firm, or corporation who holds title to or shall be in possession of 
any lands lying within a district organized under the Act, whether as 
owner, lessee, renter, tenant, or otherwise.’’ The committee, after receipt 
of the petition, must give public notice of a hearing to be held upon the 
petition and hold such hearing, the committee must determine whether a 
district is needed to function in the area set forth in the petition. If, upon 
the evidence gathered at the hearing, there is no need for a district to func- 
tion in the area included in the petition, the State soil conservation com 
mittee so determines and gives public notice to that effect. If, however, 
it appears that there is need for the district to function in the area, the 
committee defines the boundaries of the proposed district and gives 
notice of a hearing to be held to determine whether a majority of the 
farmers within the proposed district are in favor of the creation of a.dis 
trict. If, after the referendum has been held, a majority of the farmers in 
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the proposed district vote in favor of its creation, two supervisors of the 
district are appointed by the State soil conservation committee who 
initiate the steps necessary for the completion of the district as a political 
subdivision of the State. 

The governing body of each district consists of five supervisors, three 
elected by the farmers of the district and two appointed by the State soil 
conservation committee. Each supervisor, whether elected or appointed, 
holds office for a period of three years. The supervisors receive no com- 
pensation for their services but are entitled to subsistence and travel 
expense necessarily incurred in the discharge of their duties. The super- 
visors may hire a staff or they may secure the assistance of State and 
Federal agencies to assist them in carrying out the program of the dis- 
trict. 

The supervisors are empowered to carry out all of the affairs of the 
district including the power to conduct, in cooperation with State and 
Federal agencies, research and demonstration projects, to carry out pre- 
vention and control measures, to enter into contracts with farmers and 
give them financial and other assistance, to acquire necessary land or 
properties for retirement from cultivation or other purposes, to make 
available to land occupiers machinery and equipment needed for control 
operations, and to develop land-use plans and bring them to the attention 
of land occupiers. These powers may be carried out upon private iand 
only with the consent of the owners. 

In addition to the above powers, the supervisors are further authorized 
to formulate land-use regulations in the interest of prevention and con- 
trol of erosion and to conduct hearings thereon. The regulations may not 
be enacted into law, however, until after they have been submitted to a 
referendum of the land occupiers in the districts and approved in such 
referendum by a majority of the votes cast. These regulations may in- 
clude provisions requiring the carrying on of necessary engineering opera- 
tions inlcuding the construction of terraces, check dams, and similar 
work; requirements with reference to particular methods of cultivation, 
such as contour cultivation, lister furrowing, strip cropping, planting of 
trees and grasses, etc.; specifications of cropping programs and tillage 
practices, including rotations; and stipulations that steep or otherwise 
highly erosive land be retired from cultivation. The regulations may be 
amended or repealed, only after such regulations have been submitted to 
a referendum vote. 

The first soil conservation districts law was enacted by the Arkansas 
legislature in 1937. 

As of August 15, 1939, 387 petitions requesting the creation of soil 
conservation districts have been filed with the State soil conservation com- 
mittees in twenty-six of these thirty-six States. The State soil conservation 
committees, acting upon these petitions, have held hearings on 335 pro- 
posed districts. To enable the maximum number of farmers to participate 
in the hearings, they have been held, in the vast majority of cases, in each 
of the proposed districts. After carefully weighing the evidence submitted 
at the respective hearings on the need for the creation of districts, a total 
of 746 of the petitions considered have been approved by the respective 
State soil conservation committees. Only twenty-one petitions have been 
denied. 

After it has been determined that a soil conservation district is needed 
to function in the proposed territory, a district may not be created until 
all the farmers in the proposed area have had an opportunity to evince, 
through a referendum vote, their desire for or against the creation of a 
district. In most cases the vote has been overwhelmingly in favor of the 
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creation of a district. In fact, in a number of proposed districts, the 
vote has been practically unanimous. In the 746 referenda that have been 
held to date, approximately 104,000 land owners and operators have 
voted in favor of the creation of a district while only approximately 
25,000 have voted against the creation of a district. Thus, out of a total 
of 484,000 estimated eligible voters in the proposed districts, approxi- 
mately 129,000 land owners and operators have participated in the 
various referenda. The State soil conservation committees have determined 
that the operation of 187 districts is practicable and feasible. Only 42 
districts have been turned down either through referendum vote or by 
the State soil conservation committees following the referenda. 


Laws on Wild Life 

As to laws on the conservation of wild life they cover the usual topics 
of hunting, fishing, trapping, propagation, refuges, penalties, bounties, 
seasons, damage claims, powers of the Conservation Department, dams, 
methods of taking game, fires, forests and reforestation, fur-bearing 
animals and fur dealers, game birds, permits and licenses, taxidermists, 
guides, nurseries, signs and notices, trespassing, state parks, water pollu- 
tion and sale of game, etc., etc. 


Special Items 

Colorado reported that all money used was collected from sportsmen 
and the department extends itself in an attempt to gain the good will of 
the sportsmen. An example is the printing of diagrams showing how to 
cut and cook deer meat. 

Georgia reports that all wardens or rangers are appointed under a merit 
system consisting of an examination from which a selected group are 
taken and given training. Final appointments are made from those who 
show interest, ability, and ambition. 

Vermont has a state ornithologist. 

Ohio does not allow hunting on Sunday. 

New Mexico has laws to conserve oil and gas. 

Wisconsin provides that ‘“‘Every high school, vocational school, teach- 
ers college, university, and normal school shall offer adequate instruction 
in Conservation of Natural Resources.” 


Suggestions 

Laws and provisions in most States seem adequate witha few exceptions 
but there is need of more funds and more workers to educate the public, 
to carry on the needed work and to enforce the laws. 

A glance at the many laws which are never enforced would convince 
anyone that it is not more laws but better obedience and enforcement 
that is needed. 

There seems to be a need for clearer and more simplified language. For 
example one State has this rule. The Commission shall post good and 
sufficient notices while another State specifies the size of the signs and 
the distance between signs. 

More and better trained wardens selected on the merit system are 
needed and there should be a good pension system. The public needs to 
be educated to the value and need of conservation so that more coopera- 
tion may result. Every public school should teach Conservation. 

In several States members of the Conservation Commissions are ap- 
pointed by the governor. Perhaps some better plan could be used, which 
might help to eliminate politics from the picture. 

(Another Section of this Report will be published in a later issue.) 








PROBLEM DEPARTMENT 


ConpuctTepD BY G. H. JAMISON 
State Teachers College, Kirksville, Mo. 


This department aims to provide problems of varying degrees of difficulty 
which will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here pro- 
posed. Drawings to illustrate the problems should be well done in India ink. 
Problems and solutions will be credited to their authors. Each solution, or 
proposed problem, sent to the Editor should have the author’s name intro- 
ducing the problem or solution as on the following pages. 

The editor of the department desires to serve its readers by making it 
interesting and helpful to them. Address suggestions and problems to G. H. 
Jamison, State Teachers College, Kirksville, Missouri. 


SOLUTIONS AND PROBLEMS 


NOTE. Persons sending in solutions and submitting problems for 
solutions should observe the following instructions. 

1. Drawings in India ink should be on a separate page from the 
solution. 

2. Give the solution to the problem which you propose if you have 
one and also the source and any known references to it. 

3. In general when several solutions are correct, the ones submitted 
in the best form will be used. 


LATE SOLUTIONS 
1619, 1620. Walter R. Warne, Rochester, N. Y. 
1622. Proposed by Norman Anning, University of Michigan. 

AB and CD are fixed line segments in a plane. P moves along AB and Q 
along CD in such a way that AP: PB=CQ:QD. Prove that the sum of the 
areas of triangles ABO and CDP is constant. Note that area ABQ and 
AQB are equal in magnitude but opposite in signs. 
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Solution by Alvin Mars, Brooklyn College 
Set up the rectangular axes of coordinates so that A is the origin and 
AB the axis of abscissas. Let the coordinates of point B be (b, 0), those of 
C (c, g), and those of D (d, h). Assume the variable ratio CO/CD =x/y. 
Thus the coordinates of point P are 


xb 
| 
Ee 


(==* are] 

x+y rt+y 

Now the sum of the areas of A.A BQ and ACDP is represented by the sum 
of the two determinants 


while those of Q are 
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This expression, since it is independent of the variables x and y, is con 
stant. 

Solutions were also offered by C. W. Trigg, Los Angeles, Mrs. Walter R 
Warne, Rochester, N. Y., M. Kirk, West Chester, Pa., Walter R. Warne, 
George W. Rolison, Lodi Center, N. Y. and by the proposer. 


1623. Proposed by John P. Hoyt, Cornwall, N. Y. 

Reduce to lowest terms 

6x4+ 1923 —4x?—2x—12 
3x4— 19x35 — 33x?—28x—14 , 
Solution by A. W. Elliott 
By the usual process for finding the G. C. D. 
6x4+ 1923 —472— 25 —12 = (3x4— 19x? — 33x? —28x—14)2 
+ (57x°+62x?+ 541+ 16) 
3x4 — 1993 — 33x” — 28x —14)361 = (57x°+62x?+ 542416) (19x — 141) 
+ (—3x?—2x—2)1399. 
(57x°+62x2+ 541+ 16) = (—3x?—2x—2)(—19x—8)+0 
G. C. D.=3x°+2x42. 
_ Dividing numerator and denominator by the G. C. D. reduces the given 
fraction to 
2x?+5x—6 
x?—7Tx—7 

which cannot be further reduced. 

Editor’s note: The time required in minutes was given as follows: 6, 30 
110, 10. 

Solutions were also offered by C. W. Trigg, Los Angeles, Edward C. 
ig aad Ohio, Hazel C. Jones, Danville, Ill., Alvin Mars, Brook 
yn, N. Y. 
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1624. Proposed by Cecil B. Read, University of Wichita, Wichita, Kansas, 
Prove that the equation m(x*—3xy?)+y*—3x*y=0 represents three 
straight lines equally inclined to one another. 


Solution by C. W. Trigg, Los Angeles City College 


yi—3x2v= v(y—xy/3)(y +43) =0. 
i— sry’ =ax(x— vy 3)(xtyv 3) =0. 


Obviously, each of these cubics is degenerate and each is composed of 
three lines equally inclined to each other and each passing through the ori- 
gin. 

The given equation is a family of cubics passing through the intersec- 
tions of the two cubics (i.e. the origin taken nine times). Hence, each mem- 
ber of the family will itself be a three-line degenerate cubic passing through 
the origin. 

To show that these lines are equally inclined to each other, apply the 
familiar rotation formulas, 


r= X cos 120°—JV sin 120°= —3(X+ J) v/3), 
y=X sin 120°+Y cos 120°=3(Y¥ V73-—J); 


to the given equation, and secure, 
m(X3—3X ¥2)+ Y3—3X2¥ =0. 


Solutions were also offered by Aaron Buchman, Buffalo, N. Y., A. W. 
Elliott and also by the proposer. 


1625. Proposed by James G. Go, Cebu, Cebu, P. 1. 

Find the formula for a number such that when the number is divided by 
each of the integers, 3, 5, and 7 the remainders will be a, b, and c, respec- 
tively. 

Solution by Proposer 

Let =the number 


n=3x+a 


n=5y+b 
n=ic+c 
(1) 3xta=S5yt+b 
(2) 3uxta=7et+e 
5Sy+b—a 2y+b—a 
(3) ss : =} ~ . 


mR 
Since x and y are integers, we set 


2y+b—a ; ; 
——-=m, where m is an integer. 
3 


3m—b+a m—b+a 
(4) y= a =m+— 3 


Since y and m are integers, we set 


m—b+a ; : 
- =p. where p is an integer. 
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m=2p+b—a. 
Substituting in (4) y=m+p=3p+b—-a 
Substituting in (3) x=y+m=5p+2b—2a 
n=3x-+a=15p+6b—5a 
15p+6)—Sa=7z+¢ 
15p+6b—S5a—c +6b—S5a—e 
=- Pt —— © ap4P ———- 


‘ / 


(>) Z 





Since z and p are integers, we set 
p+6b-—-5a—c ; . 
—— 7 ——=r, where ¢ is an integer. 
=7r—6b+5a+c 
Substituting in (5) z=2p+r=15r —12)4+10a+2c 
n=72+c=105r—846+70a+15c 


r is any integer except zero 

a is an integer less than three 

b is an integer less than five 

c is an integer less than seven. 

Solutions were also offered by M. Freed, Wilmington, Calif., A. W. El- 
liott, J. M. Maxey, Wilmore, Ky., Boris Garfinkel, Buffalo, N. Y., James 
G. Go, Cebu, P. I., C. W. Trigg, Los Angeles, and M. Kirk, West Chester, 
Pa. 


1626. Proposed by S. E. Fields, Gogebic Junior College, Ironwood, Michigan 
Given any triangle ABC. On the sides AB, BC, and AC, isosceles tri- 


angles AFB, BDC, and AEC are constructed, each having base angles 
30°. Prove that the triangle DEF is equilateral. 





A £ 
° é 
Ff i 
30 
8B 
Cc 
2D 
Solution by the Proposer 
Let AB=c, BC=a, and AC=b. 
Then AF=BF =c/2 cos 30°=c/V/3 


BD=DC=a/2 cos 30°=a/V/3 
and AE=CE=6/2 cos 30°=b/v/3 
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Making use of the Cosine Law and the Sine Law, we may write 
DF*=CE2+CD*—2CE : CD cos (60°+C) 
= }(b°+a?—ab cos C++/3 ab sin C) 


2 2.72 - 
=} (+078 : +4/3 ab sin c) 


abc? 
-1(- : 3 ab sin C) . 
In a similar manner we obtain 


— a?+b?+-¢? 
r= ( 














+4/3 ab sin c) and 
ai b* 
DF=} (- — +4/3 ab sin c). 


Hence the triangle DEF is equilateral. 

Solutions were also offered by John P. Hoyt, Cornwall, N. Y., Alvin 
Mars, Brooklyn, N. Y., D. L. MacKay, New York, Walter R. W arne, 
Rochester, N. Y., C. W. Trigg, Los Angeles and M. Kirk, West Chester, 
Pa. 


1627. Proposed by Albert A. Schwartz, Washington, D. C. 
Construct a triangle given the base, the median to that base, and the 
bisector of the angle opposite that base. 
Solution by Boris Garfinkel, Buffalo, N. Y. 


Denoting the given elements by c, m, t, we express m and / in terms of 
a, 6, c, forming a pair of equations in a and b: 


( 2m*-+ = =a?+? (1) Median theorem 


a 
| “2=ab| 1———— 2) Angle-bisector theorem 
1b [ ay | (2) Angle-bisecto 


To facilitate construction it was found advantageous to introduce an 
arbitrary segment wu and to change the variables to x and y defined by: 


(a+b =axu+-C=p (3) 
ab= yutP=¢* (4) 
Transformation of (1) and (2) by means of (3) and (4) gives: 
1 2 
se (2m*+20——) = +l, say (5) 
u 2 
272 
| aye mne~enil say (6) 
“2 


Now perform the following constructions: 
. Segments /, d, defined by (5) and (6) 
. Segments x, y, defined by (x-—y= +l 
xy =d? 
3. Segments p, g, defined by (3) and (4) 
4. Segments a, b, defined by Fae 
ab=q? 
Triangle A BC defined by a, }, c. 


No 


wn 
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Note: The second and fourth constructions are easily made by means of 
an auxiliary circle. (See Durell and Arnold, Plane Geometry.) 

Solutions were also offered by D. L. MacKay, New York, John P. Hoyt, 
Cornwall, N. Y., Walter R. Warne, Rochester, N. Y. and M. Kirk, West 
Chester, Pa. 

HIGH SCHOOL HONOR ROLL 

The editor will be very happy to make special mention of high school 
classes, clubs, or individual students who offer solutions to problems sub- 
mitted in this department. Teachers are urged to report to the Editor 
such solutions. 

For this issue the Honor Roll appears below. 

No contributions were offered. 

Editors Note: If high school teachers will write the Problem Editor in 
case their classes or clubs make a serious study of this department from 
month to month, he will be glad in a later issue to give a list of such high 
schools. 


PROBLEMS FOR SOLUTION 
1640. Proposed by John P. Hoyt, Cornwall, N. Y. 


If a trapezium ABCD is circumscribed about a circle of radius r, and if 
the equal tangents are designed by a, b, c, d, respectively, show by elemen- 
tary geometry that the square of the radius is equal to 

abe +acd+ahd+ be d 
a+ b+< +d 
1641. Proposed by W. R. Warne, Rochester, N. Y. 

On the side BC of a triangle 4 BC, two equilateral triangles BCD and 
BCD’ are constructed. Prove that 1D?+AD” =a?+bh?+c?. 

1642. Proposed by Albert Hansen, St. Paul, Minnesota. 

Two triangles whose vertices lie on the side of a given triangle at equal 
distances from their mid-points are equal in area. 
1643. Proposed by Stephen Droemus, Willard, N. Y. 

If m is a positive integer greater than one, show that n° —5n*+60n* —S6n 
is a multiple of 120. 

1644. Proposed by S. W. Hall, Newton, Kansas. 

Without the use of partial derivatives show that for a triangle inscribed 
in a circle to have a maximum area it must be equilateral 
1645. Proposed by Garrett Freeleigh, Watertown, N. Y. 

If S is the area of the triangle 4 BC and S’ that of the pedal triangle 
whose sides are a’, b’, c’, show that S:S’ =2(abc/a’b'c’). 


NO EDUCATION FOR THOUSANDS 


The Federal and State survey of local school organization and adminis- 
tration disclosed that quite generally ‘‘States with low economic ability 
have heavy educational burdens.”’ It was learned that thousands of chil- 
dren are receiving no education in many communities, and little education 
in others. The quality of education which hundreds of thousands of chil- 
dren are getting in small, ill-equipped schools, many of them taught by 
poorly trained, low-paid teachers, is unbelievably low, 








SCIENCE QUESTIONS 


January, 1940 
Conducted by Franklin T. Jones 


Please send copies of Tests and Examinations to Franklin T. Jones, 10109 
Wilbur Avenue, Cleveland, Ohio. 


WANTED 
QuEsTIONS—TrEsts EXAMINATION PAPERS--ANSWERS 


Questions your classes should answer correctly but do not. 
Questions and Topics that aroused discussion in your classes 
The fun as well as the serious in science teaching. 


GUILD QUESTION RAISERS AND ANSWERS—-GORA 


Join by sending in a question or an answer. Pupils and classes are eligible. 
Send in your questions now. Teachers!! Let your class propose a question or 
send in an answer. The GORA has more than 314 members. 


NEW MEMBERS—QRRA—January, 1940 


314. Alan Wayne, 4420 Broadway, New York City 

315. Camille Dziubek, ) 

316. Catherine Gestel, 

317. Antonia Haro, 

318. Patricia Hemmer, 

319. Jane Janowski, | All of The Bio-ite Club, Mercy High 
320. Jo Anne Klemmer, ' School, Milwaukee, Wis. 

321. Frances Lafy, 

322. Rosemarie Mueller 

323. Patsy Patzer, 

324. Marietta Woerdehoff, | 
325. Shirley Sporcic, Normandy High School, St. Louis, Mo. 


AUTUMN COLORS 
871. Proposed by Alan Wayne, New York City. (Elected to the GORA. 
No. 314.) 

‘Why do the leaves turn yellow, red, and brown in the autumn?” 

(How do you account for the lack of autumn colors in Northern Ohio in 
the Fall of 1939? It was dry and warm with very little and very late frosts. 
Editor.) 

COLLISION! 
872. Proposed by Shirley Sporcic, Normandy H.S., St. Louis, Mo. (Elected 
to the GORA, No. 325.) 

Here is a scientific brain teaser which has to do with Newton’s Third 

Law of Motion: 
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‘Suppose that a ball, A, weighing 3x grams, is suspended in a stationary 
position. Another ball, B, weighing x grams (that is, a is three times as 
heavy as B), is suspended from the same height. The latter, B, is drawn 
back and then allowed to strike the stationary sphere. 

“Now the question is: What will happen to each of the balls? 

(‘‘We intend to determine the answer experimentally.’’) 


CENTRIFUGAL FORCE 


873. Suggested by a discussion on page 347, Vol. 7, No. 5, (October, 1939) 
of THE AMERICAN Puysics TEACHER. 


“What is the definition of Centrifugal Force?”’ 

(The discussion referred to ‘‘calls attention to the fact that different 
text books contain definitions which are ‘either incorrect, misleading, or 
unnecessarily vague’.’’) 


DO YOU KNOW THE ANSWERS? 


You are invited to propose short questions with short and snappy answers 
for this section of SCLENCE QUESTIONS. 

Ask your class to supply a sel, or sets, of questions for publication. 

Credit will be given by membership in the GORA. 

The following questions were taken from Eugenics Pamphet No. 16, 
Eugenics Society of Northern California. 
/ 


1. What is the mynah bird? What use? What hazard? 
72. What is pine “‘blister rust?’”” How spread? 
73. What does Mohammed teach as to the population of Hell (eugenically 
speaking)? 
74. What about “‘ratlike” brains? 
75. Problem—Solve numerically, illustrate as a “‘pie chart,’”’ send in your 


chart. 

How the Law of Differential Birth Rates works. If one old-time American 
couple multiply at a 3-child rate, and another lower-standard couple at 
a 9-child rate, their great-grandchildren provided all live, will beas the two 
sectors of the chart. 


ANSWERS 


Do You Know the Answers—61 to 65—November, 1939. 

61. Milk has more water (sp. gr. 1) and so is heavier than cream which has 
more butter fat (sp. gr. 0.904—0.908). 

62. In “homogenized” milk butter fat globules are finely divided and so 
butter fat does not fuse into larger globules and the cream does not 
rise so quickly. (The lazy man does not have to shake his own milk- 
bottle. He pays more per quart to have the dairyman do it for him.) 

63. Water colors are made from a colored pigment, a vehicle (water), 
and a “‘tempering”’ substance to hold the color in solution. Roughly 
speaking, the water dries out leaving the color on the surface. The 
“color” may be organic in origin—the so-called coal tar colors,—or 
inorganic—the lakes. Colored pigments are usually inorganic pre- 
cipitates of the metals. When water soluble, they may be used in water 
colors. 

64. Aurora Borealis in a jar was produced at the New York World’s Fair. 
(See Science News Letter, June 3, 1939, p. 349.) 
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65. Slow. A second’s pendulum at sea level near the equator is farther 
from the center of the earth than at the pole. The value of “‘g’”—The 
acceleration due to gravity—is less the farther from the ‘‘center’’ of 
the earth. The pendulum in Florida is subjected to a smaller “g”’ 
than in Washington and so beats slower. The clock runs “slow” in 
Florida. (Check up values of “‘g”’ in Smithsonian Physical Tables.) 


OTHER ANSWERS 


854. How explain to a 9th Grade science student why one gram of steam 
at 212°F. gives out less heat than when condensing the same weight 
of steam at 180°F? 

Answer. Don’t try. Save it until he is in the 12th Grade. If you can’t 
explain it to him then, pass the buck to his Prof. in college. He’ll probably 


tt 


fail too!!! 





856. The Rubber Band Experiment (ScHooL SCIENCE AND MATHEMATICS, 
April, 1939). Try it again 

(Test the temperature against the tip of your nose before and after.) 
It is cooler. Energy absorbed in contraction extracts heat from band; 
temperature falls. 
857. (bis) Snow in Sun Valley (May, 1939). No answers received. 

Please re-read and send in answer. 
858. Electron Theory (May, 1939). No answers received. Send. 
859. Colors (May, 1939). No answers received. Send. 
860. Think About This One (June, 1939). 

Philip B. Sharpe (GQRA, No. 262) answers— 
_ “The answer to every part of this question is ‘Nothing at all.’ In Biology 
we use the word dominance in the technical sense in which Mendel used 
it, and it applied only where the individual is a hybrid respecting the trait 
involved. Predominance of individuals of a pure type regarding any char- 
acter depends on the survival value of that character. Mendelian domi- 
nance is not a matter of majority rule. Some dominant traits are advan- 
tageous; others are disadvantageous. 





863. Frost Temperature—Proposed by Arthur L. Hill, Peru, Neb. (GORA. 
No. 115). 

“Why and how is the distinction made between “freezing” as 32°F. and 
‘frost temperature” as 40°F.?” 

Answer (In part from the U. S. Weather Bureau, Cleveland). 

Many thermometers are made with a marking ‘Frost Temperature” 
at or about 40°F. Where the actual frost forms, there the temperature has 
dropped to 32°F. (freezing point of water). 

Thermometers are exposed at about six feet above the ground. Ground 
temperature may drop to 32°F. and the thermometer read anywhere up 
to ten, or even more, degrees above 32. Actual reading of a thermometer 
six feet above the ground may fall virtually to freezing without the forma- 
tion of frost because frosting is helped by clear weather with slight mixing 
of air layers by wind, and hindered by smoke, or clouds, or winds. 

Because a thermometer reads ‘frost temperature” may or may not 
mean frosting depending upon air currents and radiation. 


864. The Sleeping Canary. A canary grips the perch with its claws, 
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balances itself and settles down to sleep. If you watch, you will see 
balancing motions even while the canary sleeps. The process of bal- 
ancing in sleep is apparently reflex. 

Birds have, however, been known to fall off the perch when asleep. 

867. Why do cats land on their feet? 

Answer—First, they don’t always do it; but they fail very rarely. Second, 
whether pussy knows how and why or not, she rotates her body around her 
center of gravity so as to make a “four-point” landing. So to speak, she 
makes a swan-dive (even if not so gracefully as a diving champion); but, 
as the diver occasionally “‘takes a smasher,” so does pussy. 


JOIN THE GQRA! 
A TRIGONOMETRIC INTERLUDE 
ROBERT C. YATES 
Louisiana State University 


The following little known derivation has several features that warrant 
its notice. 








Since < AOB =2C (O the circumcenter and RK the circumradius of A B¢ 
then 
c = AB = 2RsinC. 
Thus, for all sides: 


a = 2RsinA, 
b 
Cc 


2RsinB, 
2RsinC ' 


loi i 


the Law of Sines. 

From the figure: 
bcosA = 2RsinBeosA 
acosB = 2RsinAcosB. 


x 
c= 3 


Il 


II 


Adding: 


2RsinC = 2R(sinAcosB + cosAsinB), 
or, since 1 +B+C =7, 
sin(A + B) = sinAcosB+ cosAsinB " 
the Addition Formula. 
The restriction on A, B, C that no one exceeds 7 is not an essential ob- 
stacle. 








BOOK REVIEWS 


Between Pacific Tides, by Edward F. Ricketts and Jack Calvin. Cloth. 
18.5 cm. X23 cm. Pages xviii +320.328 illustrations on half-tone plates. 
Stanford University Press, Stanford University, California. 1939. $6.00. 


This is an account of the habits, habitats, life history, physiology, rela- 
tions individually and in communities to their environments such as wave 
shock, type of bottom and tidal level of about 500 of the common con- 
spicuous seashore invertebrates of the Pacific Coast from Sitka, Alaska 
to northern Mexico. The classification is ecological by habitat, tidal zone 
and station. A good systemic index is provided with an annotated bibliog- 
raphy of 400 items, this pretty well covers the field of Pacific coast in- 
vertebrates. There is little description of a morphological or taxonomic 
nature. It is not really necessary in this case as the other descriptions 
cover the matter of identification well enough. This is an important work 
taking as it does this field which contains the richest tidal invertebrate 
fauna in the world. Primarily written for the interested layman, the library 
of the professional biologist, teacher or otherwise would be enriched if 
this volume were on its shelves. 

A. G. ZANDER 


Field Book of Animals in Winter, by Ann H. Morgan, Professor of Zoology 
at Mount Holyoke College. 11 17.5 cm. Cloth. 221 illustrations. Pages 
xv +527 G. P. Putnam’s Sons. New York, 1939. $3.50. 


Written for the trained and amateur biologist primarily this book is of 
considerable value to the teacher of biology and nature study. The book in 
itself is a motivating influence toward nature study because among vari- 
ous good reasons it is so informatively and simply written. It is a ready 
reference for that part of biology dealing with habits of animals especially 
the hibernating habits about which the ordinary biology text says little. 
The reviewer took some time to test the reaction to the book with students 
in this work. The book is well edited and authoritative, illustrations com- 
pletely and well labelled, Chapter titles are: Winter Activity of Animals 
in Winter. Seasonal Migrations. Hibernation. Winter Communities of 
Land Animals. Seasonal Changes in Fresh Water and in Fresh Water 
Animals. Fresh Water Sponges. Hydras. Fresh-Water Flatworms and 
Planarians. Rotifers. Fresh-Water Bryozoons. Anelid and Nematode 
Worms. Leeches. Fresh-Water and Land Crustaceans. Insects. The “Snow 
Insects. Land Insects. Aquatic Insects. Spiders. Snails and Fresh Water 
Mussels. Winter Habits of Fresh-Water Fishes. Salamanders, Frogs and 
Toads. Snakes and Turtles. Birds. Mammals. An excellent bibliography 
is Appended. 

A. G. ZANDER 


Thoreau, Reporter of The Universe, by Bertha Stevens. Cloth. Pages xiv 
+229. 14x21 cm. 8 photographs of famous New England landscape 
paintings. 37 simple sketches. The John Day Co., Inc. 2 West 45th St. 
New York. $2.50. 


One might think that this is just another “book” on Thoreau. The 
author’s carefully selected material from Thoreau’s 14 volume Journal 
makes this book a good foundation from which to develop a philosophy 
for teaching nature study and even natural history. The author has given 
these titles to her selections: Introduction. Musical News. The Clock of 
the Seasons. News of Animals. Signs for Those who can Read Them. 
News of Plants. Discoveries. Driving Mist and Drifting Cloud. The 
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Attractiveness of Brooks and Rivers. Sun, Stars and Magical Moon. 

Forces Which Make and Unmake the World. Fairy News. The Red Man 

—His Mark. Pictures Framed and Unframed. A True Wayfaring Man. 
A. G. ZANDER 


In the Teaching Biologist for November published by the New York 
Association of Biology Teachers, New York City, appears an interesting 
teaching unit in biology entitled “Outline of a Teaching Unit on Man- 
kind.” The unit has as its subject matter the descent (in time) of man, the 
development and aspect of what is understood as race; the meaning of 
nationality and its origin; cultures of various ethnic groups. Good sugges- 
tions are given as to sources of teaching material. The unit ends with tests 
designed for evaluating retention of facts, development of attitudes and 
possible formation of conclusions on the part of the student. 

A. G. ZANDER 


Theoretical and Applied Electrochemistry, by Maurice de Kay Thompson 
Professor of Electrochemistry in the Massachusetts Institute of Tech- 
nology. Third edition. Cloth. Pages xxi+535. 2215 cm. 1939. The 
Macmillan Company, New York. Price $5.00. 

“In the present revision the plan is the same as that of the previous 
edition, but the book has been entirely rewritten in order to bring it up 
to date. A number of new problems have been added and the solutions 
are given at the end, so that those who wish to study the subject alone 
can do so.” 

Part I deals with electrochemical theory and accounts for 187 pages. 
This is followed by a short chapter on electrochemical analysis. The re- 
mainder of the book is devoted to the subject of applied electrochemistry. 
Numerous footnotes refer to the original literature. A bibliography accom- 
panies each chapter. Indexed. This would be an excellent text for a gradu- 
ate class or for use as a reference. 

DRULEY PARKER 


Calculations of Quantitative Analysis, by Carl J. Engelder, Ph.D., Pro- 
fessor of Analytical Chemistry, University of Pittsburgh. Cloth. Pages 
vili+174. 23.5 X15.5 cm. 1939. John Wiley & Sons, Inc., New York. 
Price $2.00. 


“A logical systematic sequence of problem assignments, in fifteen weekly 
sets, is presented in this book, to cover and supplement the usual more or 
less standard conventional semester’s work in elementary quantitative 
analysis. Each problem set consists of twenty problems, a total of three 
hundred; discussion of theory, together with numerous illustrative ex- 
amples, accompanies each problem set.”’ 

Odd numbered problems have the answers given. The book is divided 
into four parts. Part I has to do with general considerations, such as pre- 
cision and accuracy, significant figures, reagents of quantitative analysis, 
etc. Part II has to do with the calculations of volumetric analysis, and 
Part III with gravimetric analysis. Part IV relates to calculations based 
on analytical data. Teachers of quantitative analysis will no doubt want 
to examine this book. It is excellent drill material to use in mastering this 
phase of quantitative analysis. 

DRULEY PARKER 


Teaching the New Arithmetic, by Guy M. Wilson, Professor of Education, 
Boston University, Mildred B. Stone, Instructor in Mathematics, 
State Teachers College, Salem, Massachusetts, and Charles O. Dal- 
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rymple, Professor of Education, State Teachers College, Worcester, 
Massachusetts. Cloth. Pages xi+458, 14.822.9 cm. 1939. McGraw- 
Hill Book Company. New York. Price $3.00. 


The aim of this book as given by the senior author has been to develop 
a more rational view of arithmetic as a functional service tool in the lives 
of children and adults, through emphasis upon the purposes of arithmetic 
and the limitations that need to be observed in order not to defeat these 
purposes. The authors hope to help teachers conceive this aim by studies 
in usage. Thus they recommend that arithmetic should not be developed 
beyond adult needs, and that work beyond this should be recognized as 
different. 

The book is divided into four parts. Part I deals with the aims and pur- 
poses of arithmetic, kinds of arithmetic, the course of study, a grade place- 
ment of topics, a historical view of arithmetic in America, and theories of 
arithmetic. The authors do not promote any particular theory, but give 
the teachers a description and interpretation of theories so that they may 
build up their own guides to action in the field. 

Part II deals with the processes and methods of teaching arithmetic. 
Addition, subtraction, multiplication, division, fractions, decimals, meas- 
ures, and other topics are discussed. There is no insistence upon any par- 
ticular technique. Many techniques are presented and well illustrated. 
The expositions are clear and the authors do not hesitate to criticize the 
various methods. This section opens with a discussion of meaning and 
motivation and is then followed by a discussion of number teaching in the 
first and second grades and conditions for effective drill. In presenting 
these topics the authors have not hesitated to draw freely from the 
literature in the field. 

Part III deals with written problem units. Here is discussed the pur- 
poses of written problem work, written problems in text-books, and the 
remedy for written problem deficiencies. Sample problem units for the 
different grades are presented as guides for teachers. A chapter is devoted 
to research on written problems, and the senior author concludes it with 
a set of criteria for written problem units. The concluding chapter in the 
section deals with some research on the frequency of problem situations 
in life. 

The title of part IV is, “Other Considerations For Teachers of Arith- 
metic.’’ The first chapter in this section takes up appreciation units in 
arithmetic and gives the teacher interesting materials that can be used for 
recreational purposes. Chapters then follow on testing in arithmetic, six 
months of remedial arithmetic, selecting a text-book in arithmetic, and 
progress in arithmetic. 

The book should find a place in the professional library of every arith- 
matic teacher and should find favor with instructors in the teaching of 
arithmetic. 

CHARLES A. STONE 


Teaching Arithmetic in The Elementary School, Volume III. Upper Grades, 
by Robert Lee Morton, Ohio University, Athens, Ohio. Cloth. Pages 

x +470. 13.5 20.5 cm. 1939. Silver Burdett Company, New York. 

Price $2.80. 

This is the third book of a series which deals with the teaching of arith- 
metic in the elementary school. As the author points out in the preface 
the book is not a treatise on the teaching of mathematics for the junior 
high school but deals particularly with the teaching of arithmetic in 
grades seven and eight and the problems of teaching arithmetic in these 
grades. 
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In Chapter I the three theories of arithmetic instruction which have 
been recently publicized by the National Committee on Arithmetic are 
presented and critically analyzed for the teacher. Teachers of arithmetic 
should become acquainted with this material. 

The second chapter deals with the number system, our decimal system, 
place value, the function of zero, and the necessity of pupils to have an 
understanding of our number system so that they may understand num- 
bers and the fundamental operations with them. In this discussion are 
included Roman numerals and the duo-decimal system. Apparently, the 
object is to give the pupil a better understanding of the decimal system. 

The next three chapters deal with the fundamental operations. In these 
chapters the teacher is told how to determine pupil difficulties which seem 
to persist, and many special exercises and remedial measures are sug- 
gested for overcoming difficulties. 

Chapter VI deals with the arithmetic of business and much of the ma- 
terial discussed is that used in daily life in the business dealings of the in- 
dividual. Types of banks, stocks, bonds, mortgages, interest, paying bills, 
and other topics are discussed. The material in the chapter is informa- 
tional in character and is intended to help the teacher make arithmetic a 
living, vital thing. The same idea is carried over into Chapter VII where 
the teaching of such topics as thrift and savings, installment buying, loan 
companies, U. S. savings, bonds, all types of insurance, taxes, and travel 
are discussed. 

In Chapter VIII will be found a treatment of measurement, and in 
Chapter IX, a discussion of mensuration and intuitive geometry. Special 
features of Chapter VIII are accuracy in measurement, measures and esti- 
mates, measures of speed, the calendar, and statistical measures. 

Following a discussion of graphs and graphic methods in Chapter X 
the elements of algebra are presented in Chapter XI. Here the author 
presents an algebra program that is arithmetical in character. This is as 
it should be. 

The last chapter deals with the text-book. The topics presented are 
reasons for using a text, free texts, the state as a publisher, selection of 
texts, who should select texts, criteria for selecting texts, and text-books 
and tests. 

The book is a valuable contribution to the teaching of arithmetic and 
should find favor with teachers, principals, and supervisors. 

CHARLES A. STONE 


Physik fiir Das Studium an Technischen Hochschulen und Universitdten, 
by Dr. Paul Wessel, Engineer, edited by Dr. V. Riederer. Cloth. 514 +36 
pages. 1220.5 cm. 1939. Ernest Reinhardt, Miinchen, Germany. 
Price 4.90 Marks. 

As the title indicates this is a textbook for technical students who are 
interested in obtaining a working knowledge of physical principles but do 
not have time to make an analytical study. The laws and principles of 
physics are stated in concise and accurate form; they are fully explained, 
often illustrated by good drawings, and the mathematical statements 
given. But there is no theoretical development such as is found in ele- 
mentary texts for general students. Examples of this descriptive treatment 
are found in the discussion of the pendulum, Archimedes’ principle, and 
the refraction of light. No problems or questions occur at the ends of 
chapters or are distributed throughout the text. Over 1400 examination 
questions are collected in one section following the text. The answers to 
some are given immediately following the questions; references are given 
for others. Most of the questions have been directly answered in the text. 
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Practically no analytical thought is required. Many tables of physical 
constants, properties of substances, and mathematical tables, and a de- 
tailed index conclude the book. 


G. W. W. 


Introduction to Bessel Functions, by F. Bowman, Head of the Mathe- 
matics Department in the College of Technology, Manchester; formerly 
Scholar of Trinity College, Cambridge. Cloth. Pages x +135. 13.5 «21.5 
cm. 1938. Longmans, Green and Company, 114 Fifth Avenue, New 
York, N. Y. Price $3.60. 


This text is the outgrowth of lectures given by the author in the College 
of Technology in Manchester. It is therefore primarily designed for stu- 
dents whose principal interest in Bessel functions is in their application to 
physical problems. The book, however, will also be of excellent service to 
the more “‘purely’’ mathematical minded as a first introduction into these 
functions. 

The plan has apparently been to develop the theory only gradually in 
accordance with the needs of the problems to be solved. Thus in the first 
chapter Bessel functions of the zero order are defined through the infinite 
series and shown to satisfy the Bessel differential equation of zero oxder. 
The whole next chapter is devoted to the solution and thorough discus- 
sion of the classical problems of the vibration of a uniformly stretched 
membrane, of the suspended flexible chain, and of heat conduction in 
isotropic bodies. Further on the modified Bessel functions of zero order 
are similarly introduced and applied in the solution of the problems of 
heat conduction in finite cylinders, and of alternating currents, in particu- 
lar the “skin effect.’’ The next two chapters deal with the various repre- 
sentations of Bessel functions through definite integrals, with brief refer- 
ence to the Gamma and Beta functions, and with their asymptotic ex- 
pansion in series progressing according to powers of 1/x. The last two 
chapters treat of Bessel functions of any real order, with applications to 
Kepler’s problem of determining the true and eccentric anomaly of a 
planet in terms of the mean anomaly, and the more generalized problems 
of vibrating membranes. 

The presentation throughout is admirably clear and direct. Graphs and 
brief tables of the several functions given immediately following their 
definition help greatly to make the newcomer from the realm of elementary 
analysis at home among these higher functions by virtue of their analogies 
to the circular and hyperbolic functions. A further excellent feature, and 
one uncommon in treatises on this subject, is the abundance throughout 
of interesting exercises, calling for proofs of a great variety of additional 
identities and theorems, and for the application of the physical theories to 
particular cases, such as special initial or boundary conditions, affording 
the student the opportunity actively to use his own wits, and thus to 
strengthen his grasp and test his understanding of the subject. 

Luise LANGE, 
Wilson Junior College, Chicago 


Perspective Made Easy, by Ernest R. Norling. First Edition, pages xii 
+203. 271 Drawings. 15 X22 cm. Cloth. 1939. The Macmillan Com- 
pany, New York. List price $1.40. 


The author has produced a text in a popular and non-technical style 
dealing specifically with perspective drawing for secondary school students 
in freehand drawing. He eases the student into common perspective prin- 
ciples by apt illustrations. His transitions from one principle to another 
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are unique in that they get over the hard places with no apparent effort. 
Timely repetition occurs to relate advanced presentation in perspective 
to foundational principles. 

For the purpose the author has composed a book that is complete, 
sequential, amply illustrated, and written in a pedagogic manner that 
should engage the interest of students of secondary school level. 

Lumir P. Brazpa, 
Wilson Junior College, Chicago 


An Introduction to Modern Geometry, by Levi S. Shively, Ph.D., Associate 
Professor of Mathematics, Ball State Teachers College. Cloth. Pages 
xi+167. 14.522 cm. 1939. John Wiley and Sons, Inc., New York, 
N. Y. Price $2.00. 


This text is, as the author states, merely an introduction to the subject. 
However, again quoting the author, although there is no use made of 
mathematics beyond elementary trigonometry, a fair degree of general 
mathematical maturity is desirable. The books should be valuable as a 
text in courses planned for prospective teachers of mathematics, but it 
can also be read with interest by the teacher who has not been fortunate 
enough to have such a course. 

Many topics covered in this book would, with a suggestion or two by 
the instructor, form interesting topics for special reports by the better 
student. Several would make good material for mathematics club reports. 
For example, one might select certain constructions which can be made 
with the compass alone; or the trisection of the angle using a ruler on which 
is a marked segment. The student who has attempted to prove the simple 
(?) theorem: Jf the bisectors of two interior angles of a triangle are equal the 
triangle is isosceles will be pleased with the proof presented. 

The book contains a rather brief bibliography which will aid those 
interested in making further study. 

Crcit B. REAp, University of Wichita 


Descriptive Geometry, by James T. Larkins, Jr., Pennsylvania State Col- 
lege. Cloth. Pages viii+317. 1623.5 cm. 1939. Prentice-Hall, Inc., 
New York, N. Y. Price $2.50. 

One cannot pick up this book without being impressed with the excel- 
lent appearance of the text. The division of the book into sections, and 
the sections into chapters, seems to be done with exceptional care. The 
student who merely glances at the mechanical arrangement of the text 
should be attracted. 

The material covered seems to be ample and the treatment of the sub- 
ject matter is not specialized, but suitable for students in any branch of 
engineering. An especially attractive feature is the very informal manner 
of the text. One might believe when reading the text that he was listening 
to an informal discussion in which the teacher attempts to clarify difficult 
points. For example, one might notice the introduction of notations for 
points and lines by the familiar concepts of family names. On page 31 the 
somewhat informal discussion of the slope of a line is more likely to be 
understood by a student than a rigorous definition at this stage of the 
subject. 

Some instructors will object to the fact that the text contains no list of 
exercises or problems, others may prefer to supply this material. The very 
glossy finish of the paper produced a troublesome reflection when working 
under an electric light. 


Crecit B, Reap, University of Wichita 
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Fabre and Mathematics and Other Essays, by Lao Genevra Simons, Chair- 
man, Department of Mathematics, Hunter College of the City of New 
York. (The Scripta Mathematica Library, Number Four.) Cloth. 
Pages v+101. 13 K19.5 cm. 1939. Scripta Mathematica, Yeshiva Col- 
lege, Amsterdam Avenue and 186th Street, New York, N. Y. Price 
$1.00. 


This is an extremely readable little book which might well find a place 
on the shelves of anyone interested in mathematics. The various extracts 
from the writings of Fabre show a very interesting light upon the use 
that might be made of pure mathematics by one who is not a mathe- 
matician. 

In addition to the essay having reference to Fabre, there are three 
others: The Interest of Alexander von Humbolt in Mathematics; The In- 
fluence of French Mathematicians at the End of the Eighteenth Century 
upon the Teaching of Mathematics in American Colleges; Short Stories 
in Colonial Geometry. The last two essays are of particular interest to 
those concerned with the history of mathematics in America. 

It seems to the reviewer than any high school student who is at all 
interested in mathematics would enjoy the reading of this book. 

Cecit B. Reap, University of Wichita 


Applied Mathematics, by James F. Johnson, M. A., Late Principal, Essex 
County Boys’ Vocational School, Newark, New Jersey. Cloth. 1939, 
vi+434 pages. The Bruce Publishing Co., Milwaukee, Wisconsin. Price, 
$1.40. 


The author has written this book in an effort to meet the needs for a 
text applying elementary mathematics to the everyday problems in busi- 
ness transactions, industrial activities, manufacturing, and trade work. 
Its informational value along with its practical application makes it a 
suitable text for pupils of Junior and Senior High School, Trade Schools, 
Vocational Schools, and Evening Schools. 

The text is divided into units of instruction and problems relating pri- 
marily to fractions, money, percentage, linear measure, board measure, 
square measure, cubic measure, determining quantities, making estimates, 
and making calculations involving the use of shop formulas. 

Each new topic is illustrated by examples, solved and explained. Then 
problems applying the new principle are given, ranging from the easy to 
the more difficult. Answers to these problems are given at the close of 
each unit. 

A large number of sketches and drawings are given throughout the book 
to aid in training the student in interpretation and understanding of shop 
sketches and working drawings. At the close of the book is a summary of 
tables and formulas for easy reference. 

ROWLAND H. JONEs, 
George Washington High School, Indianapolis, Indiana 


Mathematics in Action, Book II, by Walter W. Hart, formerly Associate 
Professor of Mathematics, School of Education, University of Wiscon- 
sin; and Lora D. Jahn, Vice-Principal Junior High School Number 
One, Trenton, New Jersey. First Edition. Pages ix+374. Cloth. D. C. 
Heath and Company, Chicago. Price $.96. 


I. Mechanical Features 


(1) Size: suitable and convenient for use. 
(2) Binding: attractive and apparently durable. 
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(3) Paper: white and of fairly good texture. 

(4) Print: quite legible. The page is extremely readable and both heavy 
type and italics are used to the best advantage. 

(5) Illustrations: merit praise. These pictures and graphs are unusually 
numerous and excellent. 

II. Content 

The book follows rather closely the customary accepted material found 
in general mathematics texts. It is divided into twelve units: namely, 
(1) Review of Fundamentals, (2) Geometry in Industry, (3) Formulas, 
(4) Mensuration, (5) Percentage and Its Uses, (6) Insurance, (7) Banks 
and Banking, (8) Taxes, (9) Investments, (10) Equations, (11) Indirect 
Measurement, and (12) Positive and Negative Numbers. The last two are 
more or less optional and are designated as being exploratory. The authors 
seem to have endeavored to present a practical, socialized course in Mathe- 
matics for the Junior High School. The chief purposes of the series are two 
in number: (1) to aid the pupils in the appreciation and understanding of 
the role mathematics plays in many phases of modern life; (2) to develop 
some degree of skill in solving the real problems that arise. 

In the opinion of the reviewers, the authors have accomplished their 
two main objectives in fine style. (One does expect fine mathematics and 
sound pedagogy from Walter W. Hart.) Every resource has been utilized 
to provide interesting, vital, pertinent material, which will be of general 
use and suited to the age and ability level of the pupil in question. Not 
just a few, but all of the problems are concerned with every-day, prac- 
tical-life situations. 

The various sections provide ample drill material and each is followed 
by reviews, surveys, tests and accumulative tests, constructed to fit dif- 
ferent levels within the same class. The presentation is clear and psycho- 
logical rather than strictly logical. The book is frankly quite up-to-date 
and includes some new subunits as for example: hospital, unemployment, 
and old-age insurance. 

On the whole, the new textbook seems quite teachable. The clarity and 
simplicity of the presentation are outstanding. It is specifically stated in 
the preface that the instruction of the more difficult units is to be informal, 
and the content, not skills, is to be stressed. Yet, one reviewer at least 
tends to agree with some of the leading educators who are of the opinion 
that these immature pupils derive little benefit or motivation from such 
topics as insurance, taxes, investments, and F.H.A. loans. Perhaps if it 
were possible to secure a higher reading ability in our pupils, more could 
be accomplished. Is it not quite possible that an attempt is being made to 
accomplish too much? 

L. C. NIEMANN and H. GLENN LuDLow, 
George Washington High School, Indianapolis, Indiana 


The Relative Difficulty of Certain Topics in Mathematics for Slow Moving 
Ninth Grade Pupils, by Virgil S. Mallory, Ph.D.; Teachers College, 
Columbia University; Contributions to Education, No. 769. Cloth. 
Pp. x+179. 22.815.5 cm. 1939. Bureau of Publications; Teachers 
College, Columbia University, New York. Price $2.10. 


This book will be of interest to anyone interested in the results and ex- 
periences of Mr. Mallory in experimentation carried on in 27 classes in- 
volving 16 teachers and 640 pupils in selected schools in eleven different 


communities in New Jersey. Population, in the communities involved, 
ranged from 5,658 to 138,513. The schools were in various types of com- 
munities in which a fairly complete sampling of homes were represented. 
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The book sets up a large number of questions which were investigated. The 
method of testing before the beginning of the experiment and the tests 
given at the end of each unit with results are thoroughly analyzed and 
conclusion are drawn after the results of each test. 

In the final chapter the author has collected the conclusions from each 
of the chapters with his interpretation of the results. The book gives ex- 
amples of problems given in the tests with their relative difficulty as de- 
termined by the per cent of students who solved the exercise successfully. 

The book is a challenge to every teacher who has the privilege of teach- 
ing ninth grade mathematics. It may help explain the difficulties encoun- 
tered by teachers of algebra and geometry in certain exercises covered by 
the tests. 

At the end of the book are found a very extensive bibliography and 
tables of test results and summaries. 

Justin E. MARSHALL, 
George Washington High School, Indianapolis, Indiana 


Introduction to Geometry, by A. W. Siddons, M.A., Late Fellow of Jesus 
College, Cambridge; Late Senior Mathematical Master at Harrow 
School and K. S. Snell, M.A., Late Scholar of Trinity College, Cam- 
bridge; Senior Mathematical Master at Harrow School. Paper. Pages 
1+166, 19x13 cm. 1939. Cambridge: at the University Press and New 
York: The Macmillan Company. Price $.80. 


Here is an interesting and unusual book for a first year’s course in ge- 
ometry because of its presentation of material. It deals in the first two 
chapters with figures of three dimensions since, as the authors claim, such 
are the objects we handle. The book then proceeds to develop geometrical 
concepts of angles, lines, loci, symmetrical, similar and congruent figures 
by means of scale drawings, constructions, and numerous exercises. Geo- 
metrical theorems are stated as facts and in the later chapters the student 
is encouraged to make deductions but no formal proofs are attempted. 
Allowances are made for individual differences by groups of problems 
labeled, ‘“‘Extra Work.’’ The text proceeds from the simpler units to the 
more difficult sections dealing with areas of polygons, the Pythagorean 
theorem, construction of models of solid figures, and coordinates on a 
plane and in space. 

GRACE H. BARKER, 
George Washington High School, Indianapolis, Indiana 


Plane Trigonometry with Tables. Second Edition, by Miles A. Keasey, M.A.; 
G. Alfred Kline, M.A. and D. Allison MclIlhatten, Sc.D. Cloth. Pages 
ix+144. 15.5 23.5 cm. 1939. P. Blakiston’s Sons, Inc. 1012 Walnut 
St., Philadelphia, Pa. Price $1.28. 


This text is brief and concise but with ample problems properly graded 
to clinch the theory just developed. 

The problems are of the type that pertain to engineering and are 
stimulating to the student. 

The book is brief enough that most high schools can cover the entire 
book quite thoroughly and be prepared to meet College Entrance Board 
requirements. 

The tables of logarithms are six place. 

The book is printed on a very good grade of paper. 

A. Sims, 
George Washington High School, Indianapolis 
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KAPPA DELTA PI MEETING 


The Thirteenth Biennial Convocation of Kappa Delta Pi, National 
Honor Society in Education, will meet at the Broadview Hotel, East St. 
Louis, Illinois, Monday, February 26th, to Wednesday, February 28th, 
inclusive. 

On Tuesday evening the annual dinner will be served in the main 
ballroom of the Hotel Statler in St. Louis. The address of the evening will 
be given by Professor Thomas H. Briggs, of Teachers College, Columbia 
University. He will speak on the subject Pragmatism in Pedagogy. Mem- 
bers of Kappa Delta Pi and others interested are invited. Tickets are $2.00 
a plate. 
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